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ABSTRACT

Introduction Parent-mediated interventions are
therapeutic approaches that use parent training to enable
parents to provide primary support and intervention to
their child through the development of necessary skills,
knowledge, and resources.

Parent-mediated interventions can be broadly divided into
two stages: (1) Clinicians educating, training and coaching
parents in the implementation of an intervention and
relevant information regarding their child’s condition and
(2) Parent(s) mediating and implementing the intervention
based on the coaching and education received. These
interventions can act as the primary intervention for
children or supplement clinical interventions. This review
will include both stages of the implementation process

as well as both primary and supplementary interventions.
Outcomes of parent-mediated interventions include long-
term symptom reduction, improved prognosis for a wide
range of behavioural and brain functions and enhanced
parent—child dyadic social communication.

Methods and analysis This systematic review

aims to synthesise existing evidence and identify the
characteristics of effective parent-mediated intervention
for parents of children with neurodevelopmental
disorders residing in rural areas. Systematic searches

of CINAHL, PsycINFO, ProQuest allied health and nursing
database, Ebscohost Psych and Behavioural database
and SocINDEX were conducted twice with the latest
completed on 5 March 2024 using preidentified search
terms. Citations will be imported into EndNote V.20.6
(Clarivate Analytics, Pennsylvania, USA) to organise and
de-duplicate and then Covidence to complete screening
and extraction. The articles will be screened and reviewed
following the Joanna Briggs Institute (JBI) guidelines for
systematic reviews of Mixed methods. The JBI appraisal
tools for systematic reviews will be used to assess the
trustworthiness, relevance and results of qualitative,
quantitative and mixed-methods studies. The scope of the
literature analysed will include articles published between
2013 and 2024 in English. Literature was limited to the
last 10 years to ensure the relevance of results as the
intention is to report on current evidence. The start date
of the study was March 2023 and the planned completion
date is October 2024.

, Vagner Dos Santos

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The inclusion of qualitative and quantitative litera-
ture will yield a clear set of characteristics, consid-
ering the lived experience of users and treatment
outcomes.

= The review will employ the Joanna Briggs Institute
review methodology and appraisal tools to ensure
the validity and reliability of results.

= Examining literature focused on rural areas will pro-
vide more specific results than including both urban
and rural populations.

= Due to the vast nature of neurodevelopmental dis-
orders, it is not viable to include all disorders as a
search term.

Ethics and dissemination This study will neither involve
human nor animal subjects and does not require ethics
approval. Results will be disseminated to relevant groups
in peer-reviewed journal(s) and at relevant children and
parent health conferences or rural conferences. The key
outcomes will also be shared on social media to support
access for non-research audiences.

INTRODUCTION

Parent-mediated interventions

Parent-mediated interventions, as outlined
by Conrad et al,' are therapeutic approaches
wherein  healthcare  practitioners  use
coaching and education to enable parents to
support their child’s development through
the acquisition of necessary skills, knowledge
and strategies aiming to improve parent and
child outcomes. The delivery of these inter-
ventions involves healthcare practitioners
or organisations educating and coaching
parents to enhance the development of their
child who has a disability by implementing
interventions in the home environment.?
Parent-mediated interventions are delivered
through either telehealth and/or online
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forums, or directly through face-to-face consults with
healthcare practitioners.*

Parent-mediated interventions are effective for a
range of children and families with contextual vari-
ations. These interventions are unique and advan-
tageous as they bring the child’s treatment into a
familiar setting which in turn eases the transference of
skills from the clinical setting into the home environ-
ment." A study conducted by Manohar et af in South
India found that parent-mediated interventions were
well received, feasible and had a positive impact on
reducing parental stress while enhancing the socio-
communicative skills of children with autism spec-
trum disorder (ASD). Systematic reviews completed
by Althoff et al’ and Conrad et al' found that parent-
mediated interventions were effective in improving
parental and child skills such as adaptive functioning,
disruptive behaviour and occupational performance
for children with various neurodevelopmental disor-
ders such as ASD and attention deficit hyperactivity
disorder (ADHD). Swanson’ noted that parent-
mediated interventions were effective in improving
object exploration in infants with Down’s syndrome.
Koly et al's® systematic review found that parent-
mediated interventions were effective in improving
parent—child interactions, child social and commu-
nication skills, learning ability and academic perfor-
mance and parental knowledge when implemented
with children with neurodevelopmental disorders in
South Asia. Furthermore, Rooks-Ellis et al’s’ feasibility
study found that parent-mediated interventions were
easily implementable for parents and had a positive
impact on children’s ASD symptomology when deliv-
ered through telehealth to rural families in North
America. Parent-mediated interventions are a feasible
and effective intervention when properly designed,
implemented and evaluated® ' '' and have been
noted to have promising potential as an intervention
in low-resource settings.'” These interventions have
the potential to support parents of children with
neurodevelopmental disorders living in rural areas
by providing access to necessary early intervention.
However, there is little exploration and no current
consensus on the characteristics of effective parent-
mediated interventions for parents of children with
neurodevelopmental disorders living in rural areas.
The outcomes of this systematic review can contribute
to the effective implementation of parent-mediated
interventions that account for specific cultural,
geographical, social and demographic factors associ-
ated with rural areas.

As these interventions are a relatively new form of
treatment the development and trial of these interven-
tions with varying populations is required to identify their
acceptability and effectiveness. This is evidenced by the
systematic review conducted by Law et al” that found
parent-mediated interventions did not reduce the risk of
ASD diagnosis when provided as an early intervention for

children under 24 months of age at risk of neurodevelop-
mental disorder."”

Children with neurodevelopmental disorders
Neurodevelopmental disorders are defined in the Diag-
nostic and Statistical Manual of Mental Disorders, fifth
Edition'* as a spectrum of conditions characterised by
developmental delays, which manifest as impairments
in personal, social, physical, occupational and academic
function with onset during the primary developmental
period."* Neurodevelopmental disorders are often identi-
fied by family and healthcare professionals when children
are not meeting their developmental milestones across
five domains: gross motor, fine motor, language, cogni-
tion and socialemotional and behavioural skills."”

Neurodevelopmental disorders, such as ASD, ADHD,
epilepsy, intellectual disability, developmental disability
and cerebral palsy, are among the most prevalent
paediatric disabilities.'® '” ASD and ADHD are the most
common'® " with 1 in 100 children globally estimated
to be diagnosed with ASD* and ADHD having a global
prevalence of 7.6% in children aged 3-12 and 5.6% in
those aged 12-18.*' Cerebral palsy is the most common
cause of paediatric motor disability.”* The global preva-
lence of paediatric neurodevelopmental disorders as a
group is unknown with prevalence fluctuating globally
depending on sociocontextual factors, diagnostic criteria
and estimation procedures.'® Risk factors of neurodevel-
opmental disorders include genetics,”” preterm infants**
and environmental factors such as economic vulnerability
and access to healthcare services.”> There is no signifi-
cant difference in the prevalence of neurodevelopmental
disorders among urban and rural populations despite the
population sizes being vastly different.”® The high preva-
lence of neurodevelopmental disorders in rural locations
can be directly linked to psychosocial factors associated
with these regions that impact health equity such as low
socioeconomic status, lack of infrastructure and social
deprivation.”’

Families living in rural areas

The terms rural, remote and regional refer to geography,
encompassing all areas outside of major cities.” For ease
of understanding in this review, the term rural will be
used to refer to regional, rural and remote areas. These
areas are characterised by features such as low popula-
tion density; however, recently, there has been increased
emphasis on social characteristics such as a strong
sense of community and connection to natural features
defining these regions.” Rural regions have been tradi-
tionally perceived as homogeneous communities with low
cultural diversity. However, this has altered dramatically
in recent decades with these communities now being
recognised as culturally diverse.**!

Rural people experience unique barriers associated with
isolated geographical location, poor policy development
and implementations that neglect their unique popula-
tions, for instance, the high proportions of First Nations
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communities in these areas, resulting in impacted health
outcomes, reduced education level and employment
opportunities and lower average income.”® The cultural
landscape of rural communities includes distinct social
groups such as farmers and First Nations Peoples that
require a distinctive approach to healthcare provision to
ensure effectiveness. Due to the diverse characteristics of
rural communities, parent-mediated interventions need
to be tailored to the target population to increase the like-
lihood of success. Rural communities, experience signif-
icant barriers to effective, comprehensive healthcare
resulting in disparities in health and well-being between
rural and urban populations in most developed coun-
tries.”® A key factor influencing these ongoing inequal-
ities is the lack of primary healthcare research focusing
on rural populations, a concept discussed extensively in
existing literature.” The necessity of expanding the
evidence base of primary healthcare for rural populations
further demonstrates the need for this systematic review.

Families living rurally raising a child with a neurodevel-
opmental disorder demonstrate intersectional disadvan-
tage.”® Intersectional disadvantage refers to individuals or
communities experiencing two or more different demo-
graphic categories of disadvantage, such as rurality and
disability, and the way in which the intersection of these
disadvantages contributes to the overall negative impact
on the population. These communities experience signif-
icant barriers to access, coordination and navigation of
healthcare services, along with limited infrastructure and
increased distance.”” *® These barriers reduce the accessi-
bility of direct healthcare provision and ongoing specialist
interventions provided by allied and other health profes-
sionals,” interventions that are recommended as part
of best practice for children with neurodevelopmental
disorders.” Due to the reduced access to health services
rural populations may benefit from well-designed effec-
tive parent-mediated interventions to enhance healthcare
networks and services.

From general to specific parent-mediated intervention
characteristics: a research gap
Parent-mediated interventions have been more
frequently implemented over the last 10 years, partic-
ularly since the COVID-19 pandemic.*’ The increased
implementation of parent-mediated interventions
has led to extensive analysis regarding their effective-
ness.” ' ¥ * Despite the extensive research published
on parent-mediated interventions there does not
appear to be a consensus on what characterises an
effective parent-mediated intervention for parents of
children with neurodevelopmental disorders in rural
areas, exploring the interplay of the intervention char-
acteristics such as mode of delivery, duration, inten-
sity and primary aim and population demographics,
cultural and social factors.***"

The analysis of the characteristics of an effective
parent-mediated intervention for children with neuro-
developmental disorders over the past 10 years is the

focus of this systematic review. A pilot study analysing
the effectiveness of parent-mediated interventions for
children with neurodevelopmental disorders recom-
mended the generalisation of parent-mediated/
carer-mediated interventions as they were proven to
be effective for both children and caregivers in the
homogeneous urban sample in which they were anal-
ysed.* This recommendation for the generalisation of
a mode of healthcare intervention for all populations
following analysis with a homogeneous urban sample
is problematic as there are population demographics,
social and cultural factors associated with specific
populations that require consideration for effective
intervention implementation. These include factors
such as education level, language, socioeconomic
status, and cultural and religious beliefs that may vary
depending on geographical location. The impact of
population characteristics on the effectiveness of a
parent-mediated intervention is explored by Trembath
et al'” who noted factors such as parental education
levels, language and cultural norms impact the broad
generalisability of parent-mediated interventions,
highlighting the necessity of parent-mediated inter-
ventions being specific to the community in which they
are being implemented. This is further supported in a
randomised clinical trial conducted by Roberts et al*
who identified the necessity of the individualisation of
parent-mediated interventions so that the characteris-
tics of the intervention match population contextual
factors, to ensure effectiveness, as treatment effect is
susceptible to the factors mentioned above.

Parsons et al*® noted that there was a need for explora-
tion of the characteristics of effective parent-mediated
interventions for specific populations and Kuravackel
et al” discussed the need for evidence-based inter-
ventions for rural populations that are effective and
culturally responsive. Furthermore, Trembath et al'’
noted that further research is needed to identify for
whom parent-mediated interventions work best and
why, considering the interplay of parent-mediated
intervention characteristics and participant contex-
tual factors.

OBJECTIVE

This systematic review aims to synthesise the existing
evidence regarding parent-mediated interventions deliv-
ered to parents of children with neurodevelopmental
disorders residing in rural areas to identify the charac-
teristics that need consideration for the effective design,
implementation and evaluation of these interventions.

REVIEW QUESTION

What are the characteristics of effective parent-mediated
interventions for parents of children with neurodevelop-
mental disorders living in rural areas?
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METHODS

Overview

A systematic review adhering to the Joanna Briggs Insti-
tute (JBI) guidelines for evidence synthesis for reviews
of mixed methods will be adopted.” The JBI critical
appraisal tools will be used to assess the study quality of
included articles.”’ The results will be presented using
the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) checklist (online supple-
mental appendix I1).”* The PRISMA flow diagram will be
completed to present the literature screening method,
illustrating the screening, inclusion and exclusion
processes conducted by the reviewers at each stage of the
review.”” Five databases, CINAHL, PsycINFO, ProQuest
allied health and nursing database, Ebscohost psych and
behavioural collection and SocINDEX, were searched
twice with the most recent search occurring on 5 March
2024 using predefined search terms with the limiters of
full texts, published in English, after 2013. The articles
will be exported to EndNote V.20.6 (Clarivate Analytics,
Pennsylvania, USA) to deduplicate and organise and then
Covidence™ to assist with the screening and extraction.
The review will encompass an analysis of qualitative,
quantitative and mixed-methods literature to capture
outcomes from a broad range of research methodologies,
investigating a breadth of participant experiences and
perspectives and intervention strategies and outcomes.”

Patient and public involvement
None.

Authors’ contributions

» Librarian: The librarian played a central role in the
construction of search syntax and selection of data-
bases. The librarian oversaw the searches and expor-
tation to EndNote and Covidence.

» First reviewer (JC): The first reviewer will complete
the initial screenings providing the first vote on inclu-
sion/exclusion and contact authors as required.

» Second reviewer (VDS): The second reviewer will
complete the second round of screenings casting a
second vote on all literature in Covidence. The utilisa-
tion of two reviewers ensures the reliability and validity
of the screening process. VDS is the project guarantor.

» Third reviewer (MC): The third reviewer will complete
mediation and conflict resolution as required.

Eligibility criteria
Participants
Children and adolescents diagnosed with a neurodevel-
opmental disorder who live rurally and who are the recip-
ients of a parent-mediated intervention.

Parents or caregivers of a child or adolescent diagnosed
with a neurodevelopmental disorder who live rurally and
who participate in a parent-mediated programme.

Concept
All  publications  that discuss  parent-mediated
programmes for parents of children and adolescents

with neurodevelopmental disorders in rural areas will be
included. This will include face-to-face, telehealth, online
courses, individual or group-based parent-mediated
programmes.

Context

Parent-mediated interventions run for parents/care-
givers who live rurally and who have a child/adolescent
diagnosed with a neurodevelopmental disorder.

Types of sources

Qualitative, quantitative and mixed-methods research
published in English from 2013 to 2024 which refers to
parents’ or children’s outcomes.

Search strategy

Two searches were conducted with the latest being
completed on 5 March 2024 using preidentified search
terms (online supplemental appendix I). Query strings
were translated for each interface using the Systematic
Review Accelerator polyglot search tool.”

Information sources

CINAHL, PsycINFO, ProQuest allied health and nursing

database, Ebscohost psych and behavioural collection and

SocINDEX have been selected as these databases contain

research relevant to the research question.

» CINAHL Complete Plus with Full Text (EBSCOHost)
publishes 4000+ nursingand allied health journals.

» PsycINFO is the leading database for behavioural
and social science-related literature with more than
5000000 peer-reviewed bibliographic records.

» ProQuest allied health and nursing database provides
content within the fields of nursing and allied health
as well as other complementary disciplines, this data-
base is appropriate for students and has nearly 900
full-text articles as well as training videos and refer-
ence materials.

» Ebscohost Psych and behavioural collection is a data-
base that provides access to extensive literature on
child and adolescent psychology and behaviour with
hundreds of full-text journals.

» SocINDEX is a database that specialises in sociology
research with 3104 active indexed and abstracted
journals and 2983 active peer-reviewed indexed and
abstracted journals.

Study records

Data management

Following the search all identified citations will be
exported to EndNote V.20.6 (Clarivate Analytics) for
deduplication and organisation and to the systematic
review tool Covidence™ for screening and extraction.

Selection process

Title and abstract screening will be conducted inde-
pendently and cross-checked by two reviewers from the
research team against the inclusion criteria. If an article
is deemed eligible or potentially eligible, full texts will
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be obtained and further reviewed. Any article for which
there is uncertainty regarding its inclusion or exclusion
will remain in the review. Any conflicts will be mediated
and resolved by a third reviewer. Full-text articles that
meet the inclusion criteria will be included in the review.
A PRISMA-P flow diagram®® will be used to present the
data collection procedure and outcomes.

Data collection process

Data will be extracted using the Covidence extraction
tool and literature will be populated with notes. The data
to be extracted are outlined in the extraction tool devel-
oped by the review team (online supplemental appendix

III).

Data items

The data extracted will include specific details such as
authors, year of publication, study design, population
characteristics, intervention characterises and outcomes
as outlined in online supplemental appendix III.

Outcomes and prioritisation

The main outcome for which data will be sought is to iden-
tify specific characteristics that make a parent-mediated
intervention suitable for the parents of children with
neurodevelopmental disorders residing in rural areas.
This is the outcome of interest as it is hypothesised that
characteristics relate directly to effectiveness.

Bias(es)

The JBI critical appraisal tools will be used to identify bias
across various methodologies. Identified studies bias will
be reported in the presentation of data/results.

Data synthesis

Descriptive analysis will include study type, study location,
participant profile and the timing/type of educational
strategy. The extracted data will be presented in diagram-
matic and/or tabular form which demonstrates these
variables. A summary will accompany the tabulated and/
or charted results and will describe how the results relate
to the review’s objective and question/s.

Thematic analysis will be used for qualitative data anal-
ysis. This analysis has been selected to assist with reviewing
and categorising the literature and providing a frame-
work for interpretation.”” Thematic synthesis will occur in
three stages: (1) text coding, (2) descriptive themes and
(3) analytical themes. However, if there are too few arti-
cles included in the review, a narrative synthesis approach
will be used as it allows for a more in-depth analysis of
each article compared with a thematic analysis. There-
fore, the review may combine a thematic and narrative
approach for data analysis.

ETHICS AND DISSEMINATION

This study will neither involve human nor animal
subjects and does not require ethics approval. Results
will be disseminated to relevant groups in peer-reviewed

journal(s) and at relevant children and parent health
conferences or rural conferences. The key outcomes will
also be shared on social media to support access for non-
research audiences.

Acknowledgements The authors would like to thank Tric Bowman, Senior Client
Services Librarian, Charles Sturt University, for her invaluable support in critiquing
and improving the search strategy for this protocol.

Contributors JC, MC and VDS contributed to the conception, design, methods
and approach of this systematic review protocol. JC drafted the manuscript with
significant input and critical revision from MC and VDS. JC, MC and VDS approved
the submitted version and agreed to be accountable for all aspects of the work,
ensuring that questions related to the accuracy or integrity of any part of the work.

Funding Funding for open access publishing of this article was provided by
Charles Sturt University.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

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 Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Julia Cullenward http://orcid.org/0009-0007-3565-3561
Michael Curtin http://orcid.org/0000-0002-2152-7501
Vagner Dos Santos http://orcid.org/0000-0002-6104-4168

REFERENCES

1 Conrad CE, Rimestad ML, Rohde JF, et al. Parent-mediated
interventions for children and adolescents with autism spectrum
disorders: a systematic review and meta-analysis. Front Psychiatry
2021;12:773604.

2 Brian J, Drmic |, Roncadin C, et al. Effectiveness of a parent-
mediated intervention for toddlers with autism spectrum disorder:
evidence from a large community implementation. Autism
2022;26:1882-97.

3 Casagrande KA, Ingersoll BR. Parent-mediated interventions for
social communication in young children with ASD. In: Handbook of
social skills and autism spectrum disorder: assessment, curricula, and
intervention. 2017: 285-312.

4 Azzano A, Vause T, Ward R, et al. Telehealth parent training for
a young child at risk for autism spectrum disorder. Behav Interv
2023;38:140-58.

5 Manohar H, Kandasamy P, Chandrasekaran V, et al. Can RCTs
capture it all?-Need for qualitative studies on parent-mediated
interventions for children with Autism Spectrum Disorder. Asian J
Psychiatr 2020;48:101915.

6 Althoff CE, Dammann CP, Hope SJ, et al. Parent-Mediated
Interventions for Children With Autism Spectrum Disorder: A
Systematic Review. Am J Occup Ther 2019;73:7303205010p1-13.

7 Swanson M. Parent-mediated interventions for infants with Down
syndrome. Colorado State University, 2020.

8 Koly KN, Martin-Herz SP, Islam MS, et al. Parent mediated
intervention programmes for children and adolescents with

Cullenward J, et al. BMJ Open 2024;14:€083464. doi:10.1136/bmjopen-2023-083464

'saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
*1senb Aq Gz0oz ‘L Jequeldas uo jwod fwg uadolway:dny woly papeojumoq ‘v20z 1snbny €T uo y9¥£80-£202-uadolwa/oeTT 0T st paysiignd 1suiy :uado CINE


https://dx.doi.org/10.1136/bmjopen-2023-083464
https://dx.doi.org/10.1136/bmjopen-2023-083464
https://dx.doi.org/10.1136/bmjopen-2023-083464
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0009-0007-3565-3561
http://orcid.org/0000-0002-2152-7501
http://orcid.org/0000-0002-6104-4168
http://dx.doi.org/10.3389/fpsyt.2021.773604
http://dx.doi.org/10.1177/13623613211068934
http://dx.doi.org/10.1002/bin.1917
http://dx.doi.org/10.1016/j.ajp.2019.101915
http://dx.doi.org/10.1016/j.ajp.2019.101915
http://dx.doi.org/10.5014/ajot.2019.030015
http://bmjopen.bmj.com/

Open access

neurodevelopmental disorders in South Asia: a systematic review. 34 Moran A, Haines H, Raschke N, et al. Mind the gap: is it time to
PL0oS One 2021;16:0247432. invest in embedded researchers in regional, rural and remote

9 Rooks-Ellis D, Howorth SK, Kunze M, et al. Effects of a parent health services to address health outcome discrepancies for those
training using telehealth: equity and access to early intervention for living in rural, remote and regional areas? Aust J Prim Health
rural families. J Child Edu Soc 2020;1:141-66. 2019;25:104-7.

10 Rahman A, Divan G, Hamdani SU, et al. Effectiveness of the parent- 35 O’Sullivan B, Cairns A, Gurney T. Exploring how to sustain
mediated intervention for children with autism spectrum disorder in “place-based” rural health academic research for informing rural
south Asia in India and Pakistan (PASS): a randomised controlled health systems: a qualitative investigation. Health Res Policy Syst
trial. Lancet Psychiatry 2016;3:128-36. 2020;18:90.

11 Pan C-Y, Kuo T-Y, Kuo F-L. Meta-analysis of effectiveness of parent- 36 O’Connor C, Bright LK, Bruner JP. The emergence of intersectional
mediated telehealth interventions in children with autism spectrum disadvantage. Soc Epistemol 2019;33:23-41.
disorder. Res Autism Spectr Disord 2023;107:102209. 37 Brian J, Solish A, Dowds E, et al. “Going Mobile”-increasing

12 Lee JD, Meadan H. Parent-Mediated Interventions for children with the reach of parent-mediated intervention for toddlers with
ASD in low-resource settings: a scoping review. Rev J Autism Dev ASD via group-based and virtual delivery. J Autism Dev Disord
Disord 2021;8:285-98. 2022;52:5207-20.

13 Law ML, Singh J, Mastroianni M, et al. Parent-mediated interventions 38 Scarpa A, Jensen LS, Gracanin D, et al. Access to autism spectrum
for infants under 24 months at risk for autism spectrum disorder: disorder services for rural appalachian citizens. J Appalach Health
a systematic review of randomized controlled trials. J Autism Dev 2020;2:25-40.

Disor(_j 2022?523?553—74- o o ) ) 39 Dew A, Bulkeley K, Veitch C, et al. Addressing the barriers to

14 American Psychiatric Association D, Association AP. Diagnostic and accessing therapy services in rural and remote areas. Disabil Rehabil
statistical manual of mental disorders: DSM-5. Washington, DC: 2013;35:1564-70.

American Psychiatric Association, 2013. ) 40 Liu Q, Hsieh W-Y, Cheatham G, et al. Parent-mediated intervention

" StatPears. Teasure Isand (FL): StatPearls Pubishing LG, 2023. S e o agpy T Pt

16 Health Alo, Welfare. Australia’s children. Canberra: AIHW, 2022. 41 Y(I')Ss;pT:’.Prg;:o;aongA,aKihZieK, }s al.el\‘/llanagihg au’;ism spectrum

17 Zhong X, Zhao X, Liu Z, et al. Childhood disability and its associated disorder in the face of pandemic using internet-based parent-
Ezzz}itﬂeca?;rg%tggztg1552g’ao’an district of Shenzhen, China. BMC mediated interventions: a systematic review of randomized controlled

18 Francés L, Quintero J, Fernandez A, et al. C_urrent state o_f knowledge 42 ggﬁyf Z(I/fjrﬁefbgal_s, el2u2rg\2/521c,:?<gl4(§?ét al. Efficacy of a telehealth
on the prevalence of neu-rodevelopm.ental'dlsqrders in childhood parent training intervention for children with autism spectrum
g%ﬁgﬁ:gcrti(t)etr?: g%m_i'dizysitﬂ;éﬁﬁr\;m% f:;{g%%‘g}q’ggghe disorder: rural versus urban areas. Evid-Based Pract Child Adolesc

19 Scandurra V, Emberti Gialloreti L, Barbanera F, et al. 43 y:r?r:iggtaol;hf%kzc;z.\?vk Sfa;ws K, et al. Parent-mediated
Ne_urodeve_lopme_ntal disorders ar_]d adaptive functions: a study of communicatic’)n interver;tions for‘ improving the communication
cli:)k:flf(j:rl‘tagr\:\gtll’-]i %"etggsl‘t);g:;] dz:'S(OArSﬁirES))fAf\:Srngta}gg; 2;;:;:;’”“0” skills of preschool children with non-progressive motor disorders.
2019;10:673. 44 ggfgiﬁ Dﬂitgsgsst‘?eiiy;t TF"’SZ‘? IZDOS)BZ‘:ZDEQSQESZS- learned while

B e e Ao Sopa Py 1M dovloin,aceping and it a it pret meciated

21 Salari N, Ghasemi H, Abdoli N, et al. The global prevalence of ADHD f’uergf‘ég;‘;"ag”;:;" if‘;g{‘;ozroﬁr;!gfgﬁ't;a“t'sm spectrum disorder in
in chlldrer_1 and ad_oles.cents. a systematic review and meta-analysis. 45 Kuravackel GM, Ruble LA, Reese RJ, et al. COMPASS for hope:

2 gild‘{jﬁicga;réoéi’;%g' alsy in childhood. Aust Fam Physician evaluating the effectiveness of a parent training and support program
2011; 101996, paisy : 4 for children with ASD. J Autism Dev Disord 2018;48:404-16.

23 Chow JC, Hormozdiari F. Prediction of neurodevelopmental 46 fa_rs_ons D,lCordler R, Vazs, et a_l. Paren?-medl_ated |ntervent|o_n
disorders based on de novo coding variation. J Autism Dev Disord raining de_Ilvered remotely f‘?r children .W'th gutlsm spectrum disorder
2023:53:963-76. living outside of urban areas: systematic review. J Med Internet Res

24 Hee Chung E, Chou J, Brown KA. Neurodevelopmental outcomes of 2017;19:e198. . .
preterm infants: a recent literature review. Trans/ Pediatr 2020;9:S3-8. 47 Trembath D, Gurm M, Scheerer NE, et al. Systematic review of

25 Carlsson T, Molander F, Taylor MJ, et al. Early environmental risk factors that .may |'anuence'the outcomes anq generlallzabl!lty of
factors for neurodevelopmental disorders - a systematic review of parent-mediated interventions for young children with autism
twin and sibling studies. Dev Psychopathol 2021;33:1448-95. spectrumldlsorder. Autism Res 20_19;12:1304_21' . .

26 Arora NK, Nair MKC, Gulati S, et al. Neurodevelopmental disorders in 48 Ge D, Wei H, Wang Y, et al. Effectiveness of caregiver-mediated
children aged 2-9 years: population-based burden estimates across |ntervent|on: a pilot study for children with neurodevelopmental
five regions in India. PLOS Med 2018;15:61002615. disorders. Prim Health Care Res Dev 2022;23:e63. _

27 Bush NR, Wakschlag LS, LeWinn KZ, et al. Family environment, 49 Roberts MY, Sone BJ, Jones M, et al. One size does not fit all for
neurodevelopmental risk, and the Environmental Influences on pargnt—medlated autism interventions: a randomized clinical trial.
Child Health Outcomes (ECHO) initiative: looking back and moving Autism 2023;27:443-55. ) )
forward. Front Psychiatry 2020;11:547. 50 Argmatarls_E, Munn Z. JBI manual for evidence synthesis. Joanna

28 Health Alo, Welfare. Rural and remote health. Canberra: AIHW, 2023. Briggs Institute, 2020. ) )

29 Banski J, Mazur M. Classification of rural areas in Poland as an 51 Institute JB. Cf?eckllst fgr systt—_:-matlc reviews and research. syntheses.
instrument of territorial policy. Land use policy 2016;54:1-17. The Joanna Briggs Institute critical appraisal tools for use in JBI

30 Forrest J, Dunn K. Cultural diversity, racialisation and the experience systematic reviews.2017:2019-5.
of racism in rural Australia: the South Australian case. J Rural Stud 52 Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020
2013;30:1-9. statement: an updated guideline for reporting systematic reviews.

31 Hilty DM, Gentry MT, McKean AJ, et al. Telehealth for rural diverse BMJ 2021;372:n71.
populations: telebehavioral and cultural competencies, clinical 53 Covidence. Covidence systematic review software. Melbourne:
outcomes and administrative approaches. Mhealth 2020;6:20. Veritas Health Innovation, 2020.

32 Weinhold I, Gurtner S. Understanding shortages of sufficient health 54 Clark JM, Sanders S, Carter M, et al. Improving the translation of
care in rural areas. Health Policy 2014;118:201-14. search strategies using the Polyglot Search Translator: a randomized

33 Alston L, Field M, Brew F, et al. Addressing the lack of research in controlled trial. J Med Libr Assoc 2020;108:195-207.
rural communities through building rural health service research: 55 Thomas J, Harden A. Methods for the thematic synthesis of
establishment of a research unit in Colac, a medium rural town. Aust qualitative research in systematic reviews. BMC Med Res Methodol
J Rural Health 2022;30:536-9. 2008;8:45.

6 Cullenward J, et al. BMJ Open 2024;14:¢083464. doi:10.1136/bmjopen-2023-083464

salbojouyoal rejiwis pue ‘Buluresy | ‘Buiuiw elep pue 1xa) 01 pale|al sasn 1o} Buipnjoul ‘1ybiIAdoo Aq paloaloid
*1senb Aq Gz0oz ‘L Jequeldas uo jwod fwg uadolway:dny woly papeojumoq ‘v20z 1snbny €T uo y9¥£80-£202-uadolwa/oeTT 0T st paysiignd 1suiy :uado CINE


http://dx.doi.org/10.1371/journal.pone.0247432
http://dx.doi.org/10.37291/2717638X.20201242
http://dx.doi.org/10.1016/S2215-0366(15)00388-0
http://dx.doi.org/10.1016/j.rasd.2023.102209
http://dx.doi.org/10.1007/s40489-020-00218-7
http://dx.doi.org/10.1007/s40489-020-00218-7
http://dx.doi.org/10.1007/s10803-021-05148-9
http://dx.doi.org/10.1007/s10803-021-05148-9
http://dx.doi.org/10.1186/s12889-020-09623-3
http://dx.doi.org/10.1186/s12889-020-09623-3
http://dx.doi.org/10.1186/s13034-022-00462-1
http://dx.doi.org/10.3389/fpsyt.2019.00673
http://dx.doi.org/10.1002/aur.2696
http://dx.doi.org/10.1186/s13052-023-01456-1
https://pubmed.ncbi.nlm.nih.gov/21597527
http://dx.doi.org/10.1007/s10803-022-05586-z
http://dx.doi.org/10.21037/tp.2019.09.10
http://dx.doi.org/10.1017/S0954579420000620
http://dx.doi.org/10.1371/journal.pmed.1002615
http://dx.doi.org/10.3389/fpsyt.2020.00547
http://dx.doi.org/10.1016/j.landusepol.2016.02.005
http://dx.doi.org/10.1016/j.jrurstud.2012.11.002
http://dx.doi.org/10.21037/mhealth.2019.10.04
http://dx.doi.org/10.1016/j.healthpol.2014.07.018
http://dx.doi.org/10.1111/ajr.12860
http://dx.doi.org/10.1111/ajr.12860
http://dx.doi.org/10.1071/PY18201
http://dx.doi.org/10.1186/s12961-020-00608-7
http://dx.doi.org/10.1080/02691728.2018.1555870
http://dx.doi.org/10.1007/s10803-022-05554-7
http://dx.doi.org/10.13023/jah.0201.04
http://dx.doi.org/10.3109/09638288.2012.720346
http://dx.doi.org/10.1002/14651858.CD014793
http://dx.doi.org/10.3390/children9101483
http://dx.doi.org/10.1080/23794925.2021.1941431
http://dx.doi.org/10.1080/23794925.2021.1941431
http://dx.doi.org/10.1002/14651858.CD012507.pub2
http://dx.doi.org/10.1177/1362361316683890
http://dx.doi.org/10.1007/s10803-017-3333-8
http://dx.doi.org/10.2196/jmir.6651
http://dx.doi.org/10.1002/aur.2168
http://dx.doi.org/10.1017/S1463423622000524
http://dx.doi.org/10.1177/13623613221102736
http://dx.doi.org/10.1136/bmj.n71
http://dx.doi.org/10.5195/jmla.2020.834
http://dx.doi.org/10.1186/1471-2288-8-45
http://bmjopen.bmj.com/

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

Supplementary materials

Appendix I: Search Terms

Data Base Search Term

CINAHL (parent mediated OR parent* based or care* or guardian) AND (intervention* OR
program* OR treatment™ OR capacity building OR deliver* OR involvement OR
implement*) AND (paediatric OR child* OR adolescent* OR youth) AND
(neurodevelopmental disorders OR autism OR autism spectrum disorders OR asd
OR attention deficit hyperactivity disorder OR adhd OR intellectual disability OR
specific learning disorder OR motor disorders OR communication disorders) AND

(rural* OR remote* OR regional* OR non-urban OR non metropolitan)

Psychinfo ("Parents"[MeSH Terms]) OR (“Caregivers” [MeSH Terms]) OR (“Guardians” [All

Terms])

AND

(“Parent-mediated” [All Fields]) OR (“Parent Training” [MeSH Terms]) OR
(“Intervention” [MeSH Terms]) OR ("Program"[All Fields]) OR (“Collaboration”
[MeSH Terms]) OR (“Training” [MeSH Terms)

AND

(“Pediatrics” [MeSH Term]) OR (“Paediatrics” [All Fields]) OR ("Child"[All
Fields]) OR "Children"[All Fields]) OR (“Adolescent” [All Fields]) OR (“Youth”
[All Fields])

AND

(“Neurodevelopmental Disorders [MeSH Term]) OR (“Autism Spectrum Disorders”
[MeSH terms]) OR (“Attention Deficit Disorder with Hyperactivity” [MeSH terms])
OR (“Intellectual Disability” [All Fields]) OR (“Intellectual Development
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Disorder”’[MeSH Terms]) OR (“Communication Disorders” [MeSH Terms]) OR
(“Learning Disorders” [MeSH Terms]) OR (“Movement Disorders” [MeSH Terms])

AND

(“Rural Environments” [MeSH Terms]) OR (“Rural Health” [MeSH Terms]) OR
("Rural” [All Fields]) OR ("Remote"[All Fields]) OR ("Regional” [All Fields)

ProQuest

nursing and

(parent mediated OR parent* based or care* or guardian) AND (intervention* OR

program* OR treatment® OR capacity building OR deliver* OR involvement OR

allied health implement*) AND (paediatric OR child* OR adolescent* OR youth) AND
database (neurodevelopmental disorders OR autism OR autism spectrum disorders OR asd
OR attention deficit hyperactivity disorder OR adhd OR intellectual disability OR
specific learning disorder OR motor disorders OR communication disorders) AND
(rural* OR remote* OR regional* OR non-urban OR non metropolitan)
Ebscohost (parent mediated OR parent* based or care* or guardian) AND (intervention* OR
Psycholohy program* OR treatment™ OR capacity building OR deliver* OR involvement OR
and implement*) AND (paediatric OR child* OR adolescent* OR youth) AND
behavioural (neurodevelopmental disorders OR autism OR autism spectrum disorders OR asd
sciences OR attention deficit hyperactivity disorder OR adhd OR intellectual disability OR
collection specific learning disorder OR motor disorders OR communication disorders) AND
(rural* OR remote* OR regional* OR non-urban OR non metropolitan)
SocINDEX (parent mediated OR parent* based or care* or guardian) AND (intervention* OR

program* OR treatment™ OR capacity building OR deliver* OR involvement OR
implement*) AND (paediatric OR child* OR adolescent* OR youth) AND
(neurodevelopmental disorders OR autism OR autism spectrum disorders OR asd
OR attention deficit hyperactivity disorder OR adhd OR intellectual disability OR
specific learning disorder OR motor disorders OR communication disorders) AND

(rural* OR remote* OR regional* OR non-urban OR non metropolitan)
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Appendix II: PRISMA-P

Characteristics of Effective Parent-Mediated Interventions for Parents of Children with Neurodevelopmental Disorders in Rural Areas:
A Systematic Review Protocol

PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to
address in a systematic review protocol*

Section and topic  Item Checklist item Page
No

ADMINISTRATIVE INFORMATION

Title: Page 1
Identification - la Identify the report as a protocol of a systematic review
Update - 1b If the protocol is for an update of a previous systematic review, identify as such Not applicable
Registration. 2 |If registered, provide the name of the registry (such as PROSPERO) and registration number
Authors:
Contact - 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of Page 1
corresponding author
Contributions. 3b  Describe contributions of protocol authors and identify the guarantor of the review Page 14
Amendments — 4 If the protocol represents an amendment of a previously completed or published protocol, identify as such and list
Page 2 changes; otherwise, state plan for documenting important protocol amendments
Support:
Sources — 5a Indicate sources of financial or other support for the review Page 14
Sponsor — 5b  Provide name for the review funder and/or sponsor Page 14
Role of sponsor  5¢  Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol NA
or funder-
INTRODUCTION
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Rationale — Describe the rationale for the review in the context of what is already known Page 4
Objectives — Provide an explicit statement of the question(s) the review will address with reference to participants, interventions, Page 9
comparators, and outcomes (PICO)
METHODS
Eligibility criteria — 8  Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as years Page 10
considered, language, publication status) to be used as criteria for eligibility for the review
Information sources 9  Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or Page 11
- other grey literature sources) with planned dates of coverage
Search strategy — 10 Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it could Page 11
be repeated
Study records:
Data 11a Describe the mechanism(s) that will be used to manage records and data throughout the review Page 12
management —
Selection 11b State the process that will be used for selecting studies (such as two independent reviewers) through each phase of the  Page 13
process — review (that is, screening, eligibility and inclusion in meta-analysis)
Data collection  11c Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), any Page 12 and
process - processes for obtaining and confirming data from investigators Appendix I
Data items — 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned data Page 13 and
assumptions and simplifications appendix Il
Outcomes and 13 List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, with Page 13
prioritization — rationale
Risk of bias in 14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the Page 13
individual studies — outcome or study level, or both; state how this information will be used in data synthesis
Data synthesis — 15a Describe criteria under which study data will be quantitatively synthesised Page 14
15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling data and
methods of combining data from studies, including any planned exploration of consistency (such as 12, Kendall’s T)
15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression)
15d If quantitative synthesis is not appropriate, describe the type of summary planned
Meta-bias(es) — 16  Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within Page 13

studies)
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Confidence in 17 Describe how the strength of the body of evidence will be assessed (such as GRADE) NA as not
cumulative completing a
evidence — meta-analysis

* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important
clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the
PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and meta-
analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647.
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Appendix lll: Data extraction tool

Systematic review details:

Systematic Review
title:

Characteristics of effective parent-mediated interventions for parents of
children with neurodevelopmental disorders in rural areas: A systematic
review

Review objective:

Examine the characteristics of effective parent-mediated interventions for
parents of children with neurodevelopmental disorders residing in rural areas.

Review question/s:

What are the characteristics of effective parent-mediated interventions for
parents of children with neurodevelopmental disorders living in rural areas?

Inclusion/Exclusion Criteri

a

Participants:

All publications will be included which present parent or children qualitative
or quantitative outcomes.

Concept: All publications that discuss parent-mediated programs for parents of children
and adolescent with neurodevelopmental disorders in rural areas will be
included. This will include face to face, telehealth, educational or group-based
parent mediated programs.

Context: The review will consider publications with participants living outside of urban

spaces. The program provider could still be located in an urban area, via
telehealth, for instance, but the participants (outcome) will be living in rural
areas.

Types of evidence:

We will include all qualitative, quantitative, and mixed methods research
referring to parents or children’s outcomes.

Literature published in English will be included.
Studies published from 2013 to 2024

Evidence source characteristics

Citation details: Author(s):

Year:

Title:

Publication/Journal:

DOI/URL:
Language:

English
Publication type:
Journal Report Book Chapter
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Study/publication Analytical
e crc?ss- Case control Case report Case series Cohort study
sectional study
study
Diagnostic Economic Qualitative ansr Randomised
test accuracy . experimental .
evaluation research control trial
study study
Ethics: [ JApproval stated
[INo approval stated
Aim of the study:
Study funding sources:
Possible conflicts of
interest for study
authors:
Parent Program details:
Country:
|:|Low
e Lower-middle
Country classification D .
(by income level) [Jupper-middie
v [JHigh
Participants details:
Population
description:
Inclusion criteria:
Exclusion criteria:
[ ]phone
Method of [ IMail
recruitment of [ ]clinic patient s
participants: [ ]voluntary
[ ]other
Total number of
participants:
Program age range Mean age
. to ears of age.
(children) ¥ & ~ Not stated (Years) + SD
Program age range Mean age
to ears of age. [0 N
(parent) ¥ g ot stated (Years) + SD
Gender distribution Non-binary
R Male 9 Female 9 Not stated
(child): %) (%) (%)
Socioeconomic status: High ( %) Middle ( %) Low ( %) Not stated
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Children
neurodevelopmental
disorders:

Intellectual Specifi ;
pecific learning
ASD ADHD disability disorder
. Communication
Motor disorder Other

disorder

Parental level of
education:

[ JHigh

. . |:|Medium
Socioeconomic status: |:|Low
[ ]Not stated
Number of
withdrawals:
Reason for
withdrawals:

Strategy details:

Mode of delivery

Face to face
Online
telehealth
Mixed mode

Setting

Home
Clinic
community
Other

Professionals

Occupational therapists
Nurse

Speech pathologist
Physiotherapist
Psychologist

Doctor
Multidisciplinary
others

Duration (weeks)

<1 week (less than a week)

1-4 weeks (Less than a month)
4-16 weeks (1-4 months)

16-26 weeks (Within 6 months)
26-34 weeks (6-8 months)

>52 weeks (more than a year)

34-52 weeks (8 months to a year)

Frequency (sessions
per week)

1

2-3
3-5
5-7

OoOog|loooooooinooooooojooooglooogodg
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Intensity (minutes per
session)

Up to 30 minutes

30 minutes — 60 minutes
60 —90 minutes

90-120 minutes

Format of
intervention

o

Individual (one parent)
Individual (both parents)
Group based

Detail description of
strategy:

Number of
withdrawals:

Reason for
withdrawals:

Outcomes:

Primary outcome(s)
measured:

Child

U

U
U
U
U

Behaviour

Social functioning
Communication
Adaptive functioning
Other:

Parent

U
U
U
U

Education
Communication
Parent-child relationship
Other:

Secondary outcome(s)
measured:

Child

O

I

Behaviour

Social functioning
Communication
Adaptive functioning
Other:

Parent

Education
Communication
Parent-child relationship
Other:

Source of outcome
data

Direct assessment of children with standardised measures
Direct assessment of children without standardised measures
Parent report using standardised measures.

Parent report without standardised measures

Casual effect

Ooogooogioboog-g

Effective: description of treatment effect
Ineffective: description of treatment null effect
Other:

Key findings:
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