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Abstract

Background: This thesis has foundthgt® ech and | anguage therapis
two elements of evidendeased practice in their management of children with phonological
impairment (i.,e.y nt er nal clinical data and child/ pare
experienceshut do ot regularly use the third element: research evidence. Indeed, SLTs

often use longtanding approaches with developmental target selection criteria (e.qg.

conventional minimal pairs) despite soresearch suggesting thaterventions with more

complex targt selection criteria (e.g. the complexity approaches or multiple oppositions)

may provide greater systewide changdor children with certain clinical presentations
Moreover, recent research has found thahat SLT
provision in the literature. Narrowing this reseaprhctice gap is necessary to achieve

evidencebased practice.

Aim: Toinform anddevelop an interventon®u ppor t SL Ts 6Gbasedpeactioef e v i d
in the clinical management of children witbnsistenphonological impairment.

Methods: This thesisused an explanatory sequential mixed methods deBigme werdive

stages: (1) systematic review; (2) online survey; (3) focus groups and interviews; (4) resource
co-production workshops and; (5) face validity exploratidascriptive statistics were

generated from the gutitativedata and the qualitative data wamkysed thematally. This

thesiswas guided by the Medical Research Council, the Knowledge to Action framework and

the Intervention Mapping framework, including the use of logic modelling and the socio

ecological model.

Findings: Using information gathedthroughout this thesignd through cgroduction with

SLTs, this work resulted in the development of an online, evideased resource that aech

to support SLTsd use of research in practice

Xii



consistenphonobgical impairment. The resource is called SuSSD (Supporting and

understanding Speech Sound Disorder) and was found to have high face validity.

Conclusion:l nt egr at i ng Su S S-Bakingtduld sufpbriltteiduselof c i si on
research in practice ametentiallyimprove outcomes for children with phonological

impairment. Further research is necessary to determine if Sc&S€&ffectively increase

SLTs6 use of research in practi cecomsistent i mpr ov

phonological impament.
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1. Introduction

This chapter will outline the background literature for this waédng this thesisnto the

wider context and justing the need fothis work. This chapter will contain the aims and
objectives of this thesis, as well as an overview of its design and methodology. A summary of
each of the five stages within this study will also be mtediwith the ethical considerations
outlined. Lastly, the unique contributions to knowledge, theory and practice made by this

work will be outlined, as will a list of the publicatioassociated with this thesis

1.1 Background
Speech sound disorder (SSDaisommon develapental disorder experienced ayarge

numberof children of preschool age (McLeod and Baker 2014). SitrEsat over 400 of

these children per year in the United Kingdom (UK) alone (Broomfield and Dodd 2004).

SSD encompasses both phanéte., articulation impairment; developmental verbal

dyspraxid; childhood dysarthria) and phonological difficulties (i.e., phonological

impairment; inconsistent speech disorder) (McLeod and Baker 2017). However, as children

with phonological impairmennakeu p t he | argest proportions of
(Broomfield and Dodd 2004icLeodet al 2013, they are théocus of this research.

Numerous intervention approaches are available to remediate phonological
impairment, with Baker and McLeod (2011a) reporting 46 different approaches.
Consequently, SLTs working with children with SSD are faced with choice overload
(McCabe 2018) and decisiamaking fatigue (McCabe 2018), potentially impacting on their

choice of theamost effective andme-efficient intervention approach.

! The term developmental verbal dyspraxia will be used throughout this thesis as this is the term adopted by the
Royal College of Speednd Language Therapists (RCSLT) in the United KingdB@SLT 2011).
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To ensure that SLTsO timedficianiasmssiblear e as ef f
evidencebased practice (EBP) is essahtindeed, this is a professional requirement for
SLTs (Health and Care Professions Council 2014; RCSLT 20@faghan's (2007E°BP
framework involves SLTs combining: (e best availableesearch evidenc€?) internal
clinical evidence and; (3) child and pargatuesang r e f e r e n areexpecte8 loSE s 6
their ownprofessional expertgo integrate these three elemeatsl create the best clinical
care possibl¢Dollaghan 2007]see Figure 1.1}However,SLTsinternationallytend to
consider their own experiences, the experiences of their peers and individual child and parent
factors, but do not consistently appgsearctevidenceanto their clinical decisiormaking
(Bangereetal 2 017; McCurti n an dndBdttigréw2009;&ipai@dl 5; OO
Kennedy 2005)The use of all elements of eviderzased practice can improve SLT clinical
practice (Dodd 2007; Ebbels 201 Therefore, theesearckpractice gamnd how to

overcome itwvas a main focus of this thesis.

Best
available
Internal research
clinical evidence
oh

SLTs' clinical
SLTs' clinical

expertise
expertise

Evidence-based practice

Figure 1.1 - The EBP model (based on work by Dollaghan 2007



This thesis focused specifically on three approaches because there is currently a lack
of |Iiterature comparing interventi imkingapproac
(Baker and McLeod 2011a; Gierut 199BY. focusing on a smaller number of apaches,
this thesisattempted to fill this gap knowledgeThe three intervention approaches
considered within this thesis wenventional minimal paif{Weiner 1981); multiple
oppositions (Williams 2000) and the complexity approaches: maximal iippegGierut
1989); empty set (Gierut 1991) and -2l@mentonsetclusters (Gierut 1998; Gierut and
Champion 2001).

These three approachiesparticularwere chosen for a number of reasons. Firstly,
these approaches were choder to their varying clical popularity. The conventional
minimal pairs approach is one of the most popular approaches used to remediate
phonological impairment worldwide (Joffe and Pring 2008; Oliveiral 2015; Sugdert
al. 2018).Although speech discrimination and phonatad)awareness therapy were also
routinely used approaches, theg not intended to be used as standalone phonological
intervention approaches and phonological awareness therapy alone may not be effective at
remediating phonological impairmef2enneet al 2005) The complexity approaches are
not frequently used by SLTs (Brumbaugh and Smit 2013; Joffe and Pring 2008; McLeod and
Baker 2014; Oliveirat al 2015; Pascoet al.2010; Sugdeet al.2018). The multiple
oppositions approach is also less used clinicByifhbaugh and Smit 2013; McLeod and
Baker 2014), but is being increasingly used by SLTs, at least in Australia (Setgalen
2018).Despite the differences in clinical use, the levels of evidence for these three
approaches is similaThis is because tlevidencebase for all three approaches mainly

consists of single case experimental designs. Therefore, it wassaey to compare the

2 The term conventional minimal pairsisusedinsiedd 6 mi ni mal oppositions contras
multiple oppositbns,empy set and maximal oppositions approachss minimal pairs
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evidencebase of the three approaches to determine their level of effectiveness for children

with phonological impairmerti.e., if the intervention works (Gier@001)).The findings of

this investigation will be clinically usefulastheydam f or m SLTs 6 choice of
phonological interventions

This leads to the second reason for focusing on these threeeinttens. There is
some existing literature illustrating that conventional minimal pair therapy may not be the
most effective antime-efficient approach for all children with phonological impairment.
Some preliminary evidence has emerged on the clinitat&ieness of the multiple
oppositions approach, rather than the conventional minimal pairs approach for children with
phonological impairment characterised by phoneme collapse (Williams 2000; Williams
2005). Moreover, some research has found that theleaity approachscancausemore
rapid, systerwide change than@nventionaminimal pair approacfor some children with
phonological impairmeniGierut 1991; Gierut 1990; Gierut and Neumann 19%pba and
Unal 2010. Although there haalsobeen some evidence to the contrary (Detldl. 2008;

Motaet al.2007; Rvachew and Nowak 2001).

The conflictingstudy findingsarecompounded by some design flaws within the
existing research. For example, in the Rvachew and Nowak (2001) study thexstymple
approach protocol was not adhered to fully, differing in target selection criteria. While within
the Doddet al.(2008) studythe target selection criteria employed for the-nunimal and
minimal oppositions approaches did not adhere strictly tptbhéshed protocol target
selection principles meaning that there was drift between complex and developmental targets
in both groupslnconsistent findings regarding which intervention approaafosteffective
for children with phonological impairmendgpled with methodological difficulties, can
make this literaturdifficult to interpret for SLTs. There is therefore a needyiathesise the

research in this area apdaluate the quality of the existing research for each approach. This



will be completed in chapter fh summary, écusing on these three approaches will support

SLTs6 understanding, appropriate use and cl i
The empirical research also lacks support for SLTs in the area of interventio

intensity. Intervention intensity concerns how much intervention is provided to a child. It is

an area of primary i mportance for SLTs6é as i

2012a) and cost (Schmét al.2016). Recently, it was reported tI&LTs provide a lower

intervention intensity clinically than what is provided in the literature (Sugtlah2018).

This conveys the presence of a resegelttice gap. Perhaps linked to this, there is limited

reporting of intervention intensity in thexisting literature (Kaipa and Peterson 2016; Sugden

et al 2018). Exploration of the reasons behind the resgaaittice gap and how to

overcome it is therefolj@stified andis a main focus of this thesis.

1.2 Study context
This thesigs in line with Nathern Ireland policy. Firstly, the Child Poverty Strategy (Northern

Ireland Executive 2016) asrto improve literacy andffectively prepare children to attend
school.Children with unremediated phonological impairment may suffer fpoorer social

and enotional wellbeing (McCormackt al 2011), literacy development (Anthoatal 2011)

and educational attainmehiewis et al.2000) Thereforethisthesisintencedtos uppor t SL Ts
provision of the most evidendmsed approaches for these children to remediate their
difficulties effectively and timeefficiently. Due to this, the aims ofthis thesis are
commensurate with the Child Poverty strategy.

Secondly, the Bengdaeport (Bengoat al. 2016) noted the need for-@uoduction to
facilitate effective changes in practice.igtthesisis in line with the recommendation as-co
production techniques were used to develop an evides®ed clinical resource (SuSSD,
chapter J. Linked to this, the Bengoa Report (Bengetal. 2016) also noted the need for

higher quality care and more effective use of service resources. This project is in line with this
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recommendation as it ggroducel an evidencédased resource whicdimstofaci | i t at e SL
evidencebased decisiomaking and clinical management of children with phonological
impairment. Using evidendeased practice enhances the treatment these children receive and

due to thismay be more tilmand costefficient than routine dinical practice.

Through the focus on intervention intensity and intervention approaches, this research
aligns with the UK Child Speech Disorder Re
(Child Speech Disorder Research Network 201%stly, this thesisalso meets the needs of
the latest research priorities exercise for the allied health professions in Northern Ireland
(McDonoughet al 2011). In this exercise, investigation into intervention intensity provision
was the second highest ranked redegrtority for SLTs. This thesis also concurs with other
recommendations for speech and language therapy research within the Northern Ireland
research priorities exercise (McDonoughal. 2011, p.167) including:

1 Conducting more systematic reviews (recoamaiation 23): chapter 4
1 Evaluating inteventions to develop an evidengase (recommendation 25): chapter 4
1 Developing a research culture (recommendation 24): throughout this thesis, mainly
chapters 6 Y 8.
Overall,the work completedithin this thesisvas timely and in line with a host of current UK
and Northern Irish policies and research priorities. Hence, this project provides a justifiable
and necessary contribution to enhance the future of the speech and language therapy profession

and the lives othildren with phonological impairment.

1.2.1 SLT services within Northern Ireland
Phonological impairment falls within the conditions directly associated with developmental
language disorder (DLOBishopet al 2016) Due to the existence of specialist language units

attached to mainstream schools and a specialist language school in Northern Ireland for



children with DLD (and other more specific speech, language and communicegent}, it

was expected that the majority of SLTs participating in this study would be specialists in DLD
who had an interest in phonological impairmehdditionally, within Northern Irish SLT
services there are managers of varyinglsubkls (e.g. overaservice level, team level). Within

this study, all managers£6) had a caseload of children with phonological impairment. This

is typical of SLT submanagement within Northern Ireland. This meant that the managers
recruited within this study all routihetreated children with phonological impairment, but also
had some element of management within their job role (e.g. developing care pathways,
scheduling, resourcing). This meant they were well placed to comment on the clinical and
servicelevel reasons é@hi nd SLTs 6 c tor chidren witph mpleorotogicale s

impairment.

1.3 Study aims and objectives

Theaim of this thesiswasifonf or m and devel op an intervent.
evidencebased practice in the clinical management of childreh eansistent phonological

impairment There were five main objectives:

1. To examine thevidencebase of three key phonological intervention approaches,
considering the intervention intensity provided for these approaches.
2. To investigate the clinical magament of phonological impairment by SLTs in the
UK, focusing on intervention approaches and intensities used in clinical practice.
3. To explore the gap betweene s ear ch and Sisforcliildrenwithr ent pr a
phonological impairment frorBLTsand SLTnanager s® perspectives.
4. To coproduce a resourc&USSD:Supporting and nderstanding Speech Sound
Disorde) t o support SLTs6 transl ation of r ese

making and clinical management of children with phonological impairment.



5. To determine if SUSSD has value in supporting SLTs to translate research into practice

in the clinical management of children with phonological impairment.

1.3.1.1 Study design
To achieve thaimand objective®f thisthesisan explanatory sequential mixed imeds
design was used. This design allowed for the research (systematic review, chapter 4) and data
on current practice (survey, chapter 5) to be gathered and compared initially. This was
necessary groundwork due to gaps in knowladgmvered in a scopingview (chapter 2)
(i.e., current practice with intervention and intervention intensity). This groundwork enabled
the identification of researgbractice gaps, which were then explored qualitatively via focus
groups and interviews with SLTs and SLT manadehapter 6). The focus groups and
interviewsfacilitateddiscussion of how to overcome the resegidctice gap, which lead to
the coproduction of an online, evidentased clinical resource (i.e., SUSSD) with a group of

SLTs and SLT managers (chapf@rand its subsequent face validity testing (chapter 8).

1.3.2 Models and frameworks

The development of this project was guided byNheed i ¢ a | Research Counci
Guidelines for Complex Interventions (Craigal.2008). Althoughthe MRC guidelines

emphasise the importance of underpinning an intervention with individual change theories,

these guidelines do not consider tider context that the SuSSD resource will be placed

into (i.e., National Health Service (NHS)) (Richards &fadlberg 2015; Moore and Evans

2017). Therefore, this thesis used the Knowledge to Action framework (Gettar2006)

to supplement the MRC guidelin€ghis assumes a systems perspective and is a conceptual
framework to assist in the development anstanable translation of reseatishsed

resources into clinical practi¢€ield et al. 2014). This framework suggests using relevant,



experienced stakeholders tomamduce a clinical resource, promoting a knowledgehange
cycle and the clinical applicdity of the finished resource, thereby supporting the
implementation of planned action theory (Grahetral. 2006).

To develop the SuUSSD resource robustly, the Intervention Mapping framework
(Bartholomewet al. 1998) allowed for the integration of theprgsearch findings and
information from the local context into resource development (Bartholashel1998). The
Intervention Mapping framework advocates forgroduction and includes the use of logic
modelling (Kellogg Foundation 2004). Therefore,itogodelling, within which the
principles of the sociecological model (McLerogt al. 1988) can be embedded, was also
used withinthis thesisThe socieecological model was used to fully consider the
environment that SUSSD will be translated into (B&T services, NHS), planning for any
foreseeable implementation issues (McLegbwl. 1988).Logic modellingwas a crucial tool
in ensuring that key stakeholders (i.e., SLT service managers) understood the need for
SuSSD, and how it could support theafsand servicesThe innovative combination of
these models and frameworks was novel within the field of speech and language therapy, and
has promoted the garoduction of a unique, evidenbased clinical resource to support

SLTs 6 ebased practiesavith children with phonological impairment (i.e., SuSSD).

1.4 Study stages
To achieve the aims and objectives of this thesis five stages were necessary (see Figure 1.2)

Each stage was imperative to the outcome ofwtlik as the information gained in the

earlier stages informed the future stadesch $age is briefly outlined below.



Scoping Systematic
review review
(chapter 2) (chapter 4)

Face validity Resource co Focus groups

investigation wg&gﬁ%%g and interviews

(chapter 8) (chapter 7) (chapter 6)

SuSSD
resource

Figure 1.2 - The stages within thithesis

1.4.1 Scoping review: Chapter 2
A scoping review was undertakengaa i N und e r st iaterventionand ioténsitg L T s 6
provisionfor children with SSD as well as theise of evidencbased practicel his scoping

review uncovered gaps in knowledghich informed the direction of thikesis

1.4.2 Systematic review: Chapter 4

A systematic review of the evidence of the three phonological intervention approaches of
interest (i.e., conventional minimal pairs, multiple oppositions and the complexity

approaches) was conducted. This was necessary to gather information on the clinical
effectiveness and intervention intensity provision of the approaches, as well as the robustness

of theexistingresearch.
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1.4.3 UK-wide, online survey: Chapter 5

An online survey was usedtocollectwki de data on SLTs6 interven
provision for children with phonological impairmepRtior to the current projecthé most

recent survey investigating this in the UK was by Joffe and Pring (2008 slinaportant to

build on this survey by further investigatin
phonological impairment eight years on, and to consider intervention intensity, which was not
previously investigated by Joffe and Pring (2008). Moreover, stegaential to gather this

information to be able to compare the existing evidence (i.e., systematic review, chapter 4)

with current clinical practicerhis work was published in the International Journal of

Language and Communication Disorders (IJLCD)d#&teyet al.2018).

1.4.4 Focus groups and interviews: Chapter 6

In line with the explanatory sequential mixed methods design used within this work, the next
stage of this project was to explore the quantitative results (i.e., survey, chapter 5)
gualitatively. This wasconductedvia a series athreefocus groups with SLTs arwix 1:1
interviews with SLT managers in Northern Irelag/ing a total of 21 participantSLTs

were asked to explain the differences found between research (i.e. systematic review, chap
4) and practice (i.e., survey, chapter 5) and provide ways to narrow the rgseatade gap.
These ideas were then usedrtimrm the next stage of this thesis (i.ehapter 7, resource €0

production workshops).

1.4.5 Resource ceproduction workshops: Chapter 7
Within the focus groups and interviews SLTs communicated that an online, evioksen
resource that could support them in their choicedinetal implementatiorof evidence

basednterventions would be useful to bridge the resegrelttice gap. To achieve this, and

11



to meet the overall aim of this research, a series of three resoypeeduwtion workshops
were cowlucted. To ensure thhresource was clinically applicable and withsd a chance of
being successfully translated into clinical practice in the-teng (Moore and Evans 2017),
it was ceproduced with a group of experienced SlahslSLT managers from Northern
Ireland.This process was guided by the Intervention Mappiagéwork (Bartholomewet

al. 1998) andesulted in the development of SuSEBN onlineevidencebased resource

designed to support SLTsd c-basedioterveationd. i mpl e me

1.4.6 Face validity exploration: Chapter 8

The final stage of ik thesiswas a face validity exploration of the SuSSD resource. This was
undertaken via a focus group with five membe
involvedin the project until this stage. This explored whether SUSSD qmtéhtially

supportSLTs to implement research into practice when working with children with

phonological impairment aritlit could support SLTs in changing their clinical practices.

1.4.7 Discussion: Chapter 9

The remaining chapter within this thesis (i.e., chapter 9) cordagiiscussion of the main

findings of this work and fully considers the future implementation and potential impact of

the SuSSD resource on SLTso®6 cl i niingarmenpr act i c
The unique contributions of thikesisto knowlkedge, theory and practice are outlined

alongside thenethods, models and frameworks used within this reseginelimitations of

this studyare also discussed

12



1.5 Unique contributions

This thesishas brought forward novel contributions to knowledfeoryand practice.
Firstly, this work has synthesised knowledge relating to the clinical effectiveness and
intervention intensity provision of three key phonological intervention approaches (chapter
4). Conducting more systematic reviews was identified aseanmas priority for SLTs
(McDonoughet al 2011) and this valuablentribution to the SLT evidendsse can be
used as éime-efficientmet hod of i nformingnaklg Tsd cl i ni cal

Moreover, thighesishas brought forward new knowledge in the unadsearched
area of intervention intensity (Tet al. 2012; Warreret al. 2007) via a UKwide, online
survey of clinical practice (chapter. )is important tdook beyond survey results to gaan
betterunderstanding of why translating research into practice is challelfgiaglinget al.
2014;McCabe 2018). Thereforthis thesis gploredcurrent provision from the perspectives
of SLTs and SLT managers within focus groups and interviews (chapter 6). Secondl
although research has been conducted into SL
impairment (Joffe and Pring 2008; Oliveghal 2015), little research has explored the
decisionmaking factors behind these choices. Mgk hascontributed tahe knowledge
base in this area via both theblishedonline survey (chapter 5) (Hegasyal 2018), and
the focus groups and interviews conducted with SLTs and SLT managers to give the survey
results more depth (chapter 6).

While there is existing research about the barriers to eviewasrd practice for
SLTs, this workqualitativelyexplored how to overcome these barriers (chapter 6).
Information collected from SLTs and SLT managers about the enablers to evideseck
pradice was used to eproduce a unique, evidenbased, online resource (SuSSD) (chapter
7) . SuSSD has been designed to support SLTsb
children with phonological impairmentonsidering théhreeinterventions ofnterest to this

thesis By reducing difficulties with clinical decisiemaking (i.e., choice overload, decision

13



fatigue (McCabe 2018)) through supporting access to the literature and providing manualised
intervention protocols and intervention materillstough SuSSD, this study
use of evidenckased practice. This is a professional requirement for SLTs (HCPQ 2014

is currently lacking in the SLT profession (Bangetal 2017; McCabe 2018).

This research was the first of its kind w
co-production techniques to develop a clinical resource within the discipline of speech and
language therapy. This project was underpinned by planned action theoryavatively
combined the MRC framework, the Knowledge to Action framework (Gra¢taah 2006)
and the Intervention Mappirframework(Bartholomewet al. 1998) (which involves the use
of logic modelling) to achieve the @reation ofevidencebasedSuSSDresource. Doing so
has enhanced the likelihood of SUSSD being effectively and sustainably implemented into
clinical practice in the future. This in tur
evidencebased practice, improving SLT outcomes for childséth phonological
impairment.

The outcome fothe face validity exploratiofchapter 8) highlighted that SuUSSD was
a clinically wuseful r e s o u-basad manhgementofachildreh s u p p
with phonological impairment. It was also appdrieom this investigation that son®.Ts in
Northern Ireland were in the process of changing their intervention practices. SLTs reported
shifting their practices from their standard care and trying previously unfamiliar intervention
approaches which areare suited to the needs of the child. This study is the first to involve
SLTs in research within Northern Ireland. Through participating in this project over the last 3
years, SLTsnayhave become meraware of the evident@se ashis information has bee
cascaded by theesearchersteering group, SLT managers, and study participants to other

SLTs. Developing a research culture was identified as a research priority for SLTs
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(McDonoughet al 2011) and has been initiated to some extétiin Northern leland

through this thesis contribution.

1.6 Dissemination record

1.6.1 Conference presentations

Posters:

Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (2018) The management of
phonologicalspeechsounddisorders: A survey of current UK speech and lage therapy
practice Festival of PhD ResearclblIster University, Magee BJune 2018.

Hegarty, N., Titterington, J., McLeod, S. and Taggart2D1@ The management of
phonological speech soungdrders: A survey of current UK speech and language therapy
practice RCSLT Northern Ireland Hub Forum Conferen€emplepatrick, Northern Ireland,

19" November 2016.

Oral presentations:

Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (2EM)encebased practice for
children with phonological impairment: We have it SUSBROSLT Northern Ireland Hub

Forum Conferencelemplepatrick, Northern Ireland, ¥ November 2018.

Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (201®) researcipractice gap

when working with children with phonological impairmelmternational Clinical Phonetics

and Linguistics Association (ICPLApnferenceMalta, 23-25" October 2018.

Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. 2@&l8 ppor ti ng SLTs®b
application of evidenebased practice in the management of children with phonological

impairment.Festival of PhD ResearchlIster University, Magee '6June 2018.
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Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (2@Li)ert practices of UK
SLTs: Phonologicalnterventionapproaches andosagesRCSLT Maximising Impact

conferenceGlasgow, Scotland, UK, 8728" September 2017.

1.6.2 Published papers

Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (20it@yventionfor children

with phonological impairment: Knowledge, practices and intervention intensity in the UK.

International Journal of Language and Communication Disord&3¢5), 9951006.

1.6.3 Papers in preparation
Hegarty, N., Titterington, J., and Taggart, L. greparation) Bridging the researphactice

gap for children with phonological impairment: A qualitative exploration.

Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (in prepardttervention

approaches and intensities for phonological impant: A systematic review.

Hegarty, N., Titterington, J., McLeod, S. and Taggart, L. (in preparafiomceproduction

and face validity testing of SuUSSD: An evidetii@sed resource to support speech and

| anguage therapi st s 0recwith phonolagical impaimeat.g e me n t
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2. The clinical management of children with speech sound

disorders: A scoping review

2.1 Introduction

This chapter sets the scene regarding speech
management of children with speech sound disorders (SSD) worldwide. This scoping review
considers SLTs6 intervention pr acditentioetse wi t h
their most and least used approaches, and considers how much intervention SLTs throughout

the world provide for children witBSDusing the Warreet al (2007)intervention intensity

formula. This review provides a starting pointtoundegstan g SLTs 6 cl i ni cal |
children with SSD throughout the world and identifies gaps in knowledge which require

future researcht also considers SLBsise of evidenc®ased practice across services to

identify key issues impacting on this area$d.Ts.

2.2 Background
fiChildren with speech sound disorde@n have any combination of difficulties with

perception, articulation/motor production, and/or phonological representation of speech

segments (consonants and vowels), phonotactics (syllable addstheapes), and prosody

(lexical and grammatical tones, rhythm, stress, and intonation) that may impact speech
intelligibility and acceptability 6 (I nt ernati onal Expert Panel ¢
Speech 2012, p. 1$SD is an umbrella term which engpasses both phonological and

motor speech difficulties (McLeod and Baker 2017) (see Figure 2.1 &8@ommon

developmental disorders experienced by up to 20% of children-atchool age (McLeod

and Baker 2014) with speech and language therapists{$iehting over 40,000 of these
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children per year in the United Kingdom (UK) alone (Broomfield and Dodd 2@0idren

with SSD are a heterogeneous populat®®D can vary from mild (which affects a small

subset of sounds) to severe (a more widespditfidulty, affecting a greater number of

speech sounds). Untreated SSD can havelloags t i n g

negative effects

emotional wellbeing (McCormagkt al 2011), literacy development (Anthoeyal 2011),

and theireducational attainmeifitLewis et al.2000) The remediation of SSD to prevent these

longt er m ri sks

reinforces

SLTs o

cr uetheanbst r ol e

clinically effective (i.e., in terms of functional and impairméased outcomes) and time

efficient SLT management possibleurrently, there is no one agreed method of classifying

children with SSD. Waring and Knight (2013) concluded thabDifierential Diagnosis

System (Dod@®005)(i.e., groups identified based on speech characterigtas$)nany

strengtls (e.g. reliability,validity and clinical feasibility but it isnot widely usedBased on

this classification system, eastbtype of SSD is briefly discussed below.

Phonological
impairment

Inconsistent
speech
disorder

Articulation
impairment

| Developmental

verbal
dyspraxia

Childhood
dysarthria

Figure 2.17 Subcategories dhe term SSD (Adapted from McLeod and Baker 2017)
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2.2.1 Phonology
Phonology considers the speech sounds within languages, the processes/rules that govern
how these speech sounds are combined to form words and how these sounds are pronounced

in a language (McLeod and Baker 2017). Two-gydes of SSD are phonological iatare:

2.2.1.1 Phonological impairment
Phonological impairment is a difficulty with phonemic organisation (McLeod and Baker
2017). Children with phonological impairment haveognitivelinguistic difficulty and
present with difficulties learninthhe phonologicasystem of their spoken language (McLeod
and Baker 2017). It does not have a known cause. Phonological impairment can be split into
phonological delay and phonological disorder. A child presenting with phonological delay
would tend to have prolonged udetlee phonological processes used in the speech of
younger children (e.g. frontingat/ k a t / ). Qhildren with phonological disorder use
unusual phonological patterns that are not typically present in the speech of younger children
(i.e., initial consonant deletiorseat/ si t / Y [it]) . Il nterventions
impairment consist dbut are not limited to: conventional minimal pair therapy (Weiner
1981); multiple oppositions therapy (Williams 2000); the complexity approaches {Gieru
1989;Gierut1991; Gierut and Champion 2001); Metaphon (Howell and Dean 1@§ales
therapy Hodson and Paden 199dnd; Parents and Children Tather (PACT) therapy
(Bowenand Cupples 1999 The abundance of interventions available to remediate
phondogical impairment (indeed Baker and McLeod (2011a) identified 46 approaches), has
led to choice overload and decision fatigue for many SLTs (McCabe 2018) which could

impede their choice of the most effective and efficient intervention approach.
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2.2.1.2 Inconsisent speech disorder
Children with an inconsistent speech disorder have difficulties with phonological assembly
and planning@oddet al. 2010; McLeod and Baker 201 7hey do not haveromotor
difficulties (Doddet al 2010;McLeod and Bake2017). Thesechildren make up
approximately 10% of the total population of children with SSD (Broomfield and Dodd 2004
Doddet al 2010). Children with inconsistent speech disorder typically produce a word
inconsistently within and across different environmghtgtheirintelligibility can improve
upon imitation(Doddet al.2006). Core vocabulary therapy (Daoalad Lacano 1989) has
been found to be more effective for these children in terms of speech outcomes than

conventional minimal pair therapZfosbieet al. 2006; Dodd and Bradford 2000

2.2.2 Motor speech

Mot or speech difficulties ar eprobleniswithéehd by McL
coordination and production of precise mouth movements, respiration, resonance, and/or
phonation required for fluentand rapgpeecb ( p. 41) . The term motor
encompasses simple motor speech problems (i.e., articulation impairment) and motor speech
disorders which include difficulties with the sensorimotor processes required for speech (i.e.,

developmental verbalygpraxia and childhood dysarthria).

2.2.2.1 Articulation impairment
Articulation impairment is a problem physically producing speech sounds, particularly due to
phonetic placement (McLeod and Baker 2017). Children with articulation impairment tend to
have diffiaulties with rhotics and/or sibilants, with children presenting with distortion and/or
substitution errors (McLeod and Baker 2017). Children with articulation impairment often

have intelligible speech, however the cladfytheir speecland/orits acceptabity to the
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listenermay be impacted due to the use of cliké speech (i.e., articulation delay) or the
use of speech sounds not present in typical speech development of younger children (i.e.,
articulation disorder) (McLeod and Baker 2017).

Prior tothe 1970s when the concept of phonology was not yet recognised, it was
assumed that all speech problems were articulatory in nature (McLeod and Baker 2017).
Research has since shown that children with predominantly phonological SSD are better
suited to inérvention targeting the f@rganisation of the phonological system rather than
articulationbased interventions (Dodd and Bradford 2000; Lousadh 2013).

Interventions suitable for children witlrticulation impairment includgaditional

articulationtherapy Van Riper 198%and concurrent therapy (Skelton 2004).

2.2.2.2 Developmental verbal dyspraxia
Developmental verbal dyspraxia isretor speech disorder in which children haiféiculty
with the planning and programming sequences of oral movemaAnisrican Speech
LanguageHearing AssociatiofASHA) 2007;McLeod and Baker 2017). The term
developmental verbal dyspraxia will be used throughout this thesis as this is the term adopted
by the Royal College of Speech and Language Therapists (RCSLT) in tieel Kimgdom
(UK) (RCSLT 2011). The term Achil dhood aprax
international literature (i.e., Australia, United States of America). Children with
developmental verbal dyspraxia can present with inconsistent produtatirspeech sounds
(i.e., consonants and/or vowelahd impairment@ prosody (e.gstress and intonation
patterns) and voicing (e.g. difficulties controlling voice loudness or picBHA 2007,
McLeod and Baker 2017). Their production is often betidtin spontaneous environments,
rather than through imitation (McLeod and Baker 2017). Interventions available to remediate

developmental verbal dyspraxia include: the Nuffield Dyspraxia Programme (Williams and
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Stephens 2004); Rapid Syllable Transitioed@tment (ReST) (Murrast al.2015) and;

Dynamic Temporal and Tactile Cueing (Stradl 2006).

2.2.2.3 Childhood dysarthria
Childhood dysarthria is a motor speech disorder in which children have problems controlling
and performingpeechactiors due to neuromuscular impairmgMcLeod and Baker 2017
Penningtoret al.2009. Childhood dysarthrigs typically related taraumatic brain injuryr
congenital conditionat the time obr following birth (i.e., cerebral palsyjPenningtoret al
2009. It can be described as: flaccid; spastic; hyperkinetic; hyabiki ataxic or it may be a
combinationof these. Interventions suitable to treat childretihwhildhood dysarthria
include: PROMPT (Warcet al.2014); Lee Silverman Voice Treatmer®UD (Fox and

Boliek 2012) andhe use of alternative and augmentative communication techniques.

2.2.3 Choosing an appropriate intervention

Children with SSD benefit more from receiving speech and language therapy (SLT)
intervention, compared to receiving imbervention at al{Broomfield and Dodd 2011; Law

et al.2004) However, the clinical management of these childsenconsistent within and
across SLT services (Bercow 2008). There is eviddrateSLTs regularly employ an eclectic
or hybrid approach to treatment (Joffe and Pring 2008; Pat@2010; Roulstone and
Wren 2001). This may be done as a method of adapting intervention protocols to meet the
needs of individual children (McCurtimd Roddam 2012). Although this eclectic provision
has been suggested to be effective (Lancastar 2010), it is possible that this approach
may not provide thenosteffective and efficient treatment pathwé&jore research is
necessary looking into thetive ingredients of intervention (Baker 2012k)is will not

only guide intervention provision but also intensity provisiomésmation onactive
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ingredientds requiredo inform somevariables ofntervention intensity (e.glose, dose
form (seesection2.2.4) (Baker 2012h)

Additionally, there is | i minalendbetweener at ur e
intervention approaches and limited research compappgoache to find the most effective
approach (Baker and McLeod 2011a; Gierut 1998%seRrch in the area of SSD is constantly
developing. For example, to remediate developmental verbal dyspraxia the recently
developed ReST therapy has been described as evidased (Murrayt al.2015), and the
intervention along with therapy materialsve been made publicly available online (McCabe
et al.2017).For children with inconsistent speech disorder core vocabulary therapy (Dodd
and Lacano 1989) has been found to be more effective than conventional minimal pair
therapy (Crosbiet al.2005; Dodd and Bradford 20D0

Theuse of phonologicallpased interventions are more effective than artiicula
based interventiorfer children with phonological impairmenithat is the traditional
articulation approach (Van Riper 1984) tetal be béer suited to children with articulation
impairment (Dodd and Bradford 2000; Klein 1996; Louseidal. 2013). For children with
phonological impairment characterised by phoneme collapse, multiple oppositions therapy
(Williams 2000) has gained evidenceeffectiveness and efficacy (Allen 2013; Lee 2018;
Williams 2000) and has been found to be more effective and efficacious than conventional
minimal pairs therapy (Weiner 1981) for these children (Williams 2000; Williams 2005).

Although evidence is accrgninformation regarding which approach is the most
effective andime-efficient to remediate phonological impairment is somewhat unclear.
Some evidence suggests that using more complex intervention targets (t&ipnoable,
maximally different, anddter acquired targets) may be more effective and éfii@ent at
remediating systerwide phonological difficulties than those which use less complex targets

(i.e., stimulable, early acquired, contrasting the target with its substit¢Gumrut 1D0;
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Gierut 199; Gierut and Neumann 199Pppba and Unal2010) However, Rvachew and

Nowak (2001) in their randomised controlled trial (RCT) looking atsmteool children with
phonological impament contradict these results. Additionally, studies by Motl. (2007)

and Dodckt al. (2008) both found no significant difference in the treatment outcomes of
children with phonological impairment when using minimal or-nanimal (i.e., more

complex) targets. The literature in this area is inconsistent and the presence of
methodologicalgsues in these studies makesfindings difficult to interpre{see section
46.1.4)Thiscan negatively i mp amakinguels the alouhdante of a | d
intervention approachewailableto remediate SSD and the growing literature in dnea

there was a need to determine which approaches SLTs are currently using across the world
how these practices align with the existing evidemase and what impacts on SLTs use of

evidencebased practiceThiswas thefocusof this scoping review.

2.2.4 Intervention intensity

Theamount of intervention provided (i.e., intervention intensity) is linked to the economic
cost of intervention (Schmiét al.2016) and clinical outcomes (Baker 20124preover, it

has been suggested that there is a threshmidtensity after which no additional

improvement or change is likely for phonological awareness intervéiBehmitt and

Justice 2012)The provision of too much or too little intervention intensity wastes SLT
resources and time (Baker 201ZE)erefoe, this is a importantarea worthy of

consideration by SLT services, researchers, and other stakeholders such as commissioners.
However,intervention intensity is currently undezsearchedTo et al.2012; Warreret al.

2007)andthere is limited empirical evidence regarding optimal intervention intensity to

Phonol ogical awareness therapy detect, desi gned
categorise, match, isale, blend, segment or manipulate phonological elements (e.g.
syllables, rhyme, phonemes) of an oral langgage( Mc Leod and Baker 2018
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gui de SLTs O -makingh(Baken 2012d; Sugdesal 2008; Warreret al.2007).
Further, intervention intensity is oft@worly reported in SSD research studies, limiting
clinical and research replicability (Baker 2012a; Kaipa and Peterson 2016; Sugdlen
2018).These factors combined are I|ikely to
the most timeand costfficientintervention intensitydiminishing potential intervention
outcomes and prolonging therapy for children with Brrenet al.2007; Zenget al.
2012)
To standardise amguantify intervention intensitWarrenet al. (2007)have outlined four
key variables for consideration:
1. Dose form thetherapy activity in which teaching episodee embedded;
2. Dose the number ofeaching episodgser session (including comgration of session
length);
3. Dose frequencythe frequency with which intervention sessions are provided across
days/weeks/months;
4. Total intervention duration : the timeover which an intervention is provided and
5. Cumulative intervention intensity: the product of:

Dose x Dose frequency x Total intervention duration

Intervention intensity provision isomplex,and a further consideration is the contribution of

other agents to intervention intensity. Some research has found benefit to working with
trained and supported pare(@igderet al.2016; Tosket al.2017) and SLT assistants

(Boyle et al.2007)for somechildren with speech and language difficultie®wever, more

robust evidence is necessary to determine the role of other agents in addressing service

delivery challengeand the effectiveness of tH{iSugderet al.2016; Toshet al.2017).
Finding the met effective and efficient intervention approaches is vital to enhance the

quality of life of children receiving SLT intervention (Packman and Onslow 2012). As a
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starting point tdhis, insight into what intervention intensiti€&.Ts provia for children wth
SSD throughout the worlid necessaryThis will be considered in this study, using the

Warrenet al.(2007) intensity formula for consistency.

2.2.5 Evidencebased practice
Evidencebased practice also plays a leativegaed r ol e i
efficient intervention approaches and intensities for children with SSD. Indeed, SLTs have a
professional requirement to ensure that their management of speech, language and
communication difficulties is informed by the best available evidéRGSLT 2006 Health
and Care Professions Council 2018)e EBP framework (Dollaghan 2007) involves SLTs
using their own clinical experience to integrate the following into ttigical decision
making

1. Current, highquality research literature;

2. The lest available internal clinical evidenard;

3. Child and parentereferences
Providing evidencédased practice is a complex task for SLTs. It involves the careful
integration of 4 aspects of BB P therigtit patient [child], at the right time, in the right
place, at the right dose, and using the right resowocey He s s 2 Overdime, there7 3 1) .
has been an increased appreciation of the significance of evidased practie within
healthcare settings (Pring 2004). However, within clinical practice SLTs tend to favour the
more traditionally used components of tiB® mo d e | (i .e., the chil dbo
commurication profile, childhb ar ent s 6 pr ef er e n omakexpariertest hei r o
with the consistent and frequent use of research evidence being less widely implemented

(Bangereet al 2017; McCurtin and Clifford 2015). Indeed, at present, there is a lack of
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robust research to supp@t.Ts toapply researcinto pradice for children with SS[{Baker
and McLeod 2011a)

Despite this, there are numerous benefits to using all three elements of evidsede
practice includingto increase the effectiveness and efficiency of imetions (Williams
2005); to reduce variation in service provision (Stephens and Upton 2012); to improve
chil drends out c oomatisg listdaad; td gravideghe snest c8st.ahdtime
efficient services to support the expansion of SLT service resdidodd 2007) Moreover,
the use of evideneleased practice can support the identification ofgagys in
knowledgel/literature, which can become areas for future resaadclearnindJustice and
Fey 2004). Without using all components of evidebased practice BP), the SLT
profession may stagnate (McCabe 2018; Shewan 1990). Thus, a thoroughagioemnaif
SLTs 6 us e -baséd pmatice,paymg particular attention to their translation of

research into practice, is justified and will be inclugethis study.

2.3 Aims and objectives

The purpose of this s c o glinicegmamageméeneofcchildrars t o e x
with SSD(0-18years) and their use of evidedzased practice across the professidrere
were three objectives:
1. To investigate which intervention approac
with SSQ
2. To expl or wentdhidtendityprovisiondor children with SSD;
3.To investigat e Daisddpiacticagoss albSLT sewiced (een, c e

adult and paediatric).
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2.4 Methodology
A scoping review was chosen as it allows for research gaps to be identified fxoge &dld

of evidence (Arkseyan®@ 6 Ma | | &. Yhe Befulis®f this review will inform ihPhD
study as itprovides insight ito the key areas of this thesis: SiBUse of intervention

approaches; intervention intensity provision and their use of evidesasl practice.

2.4.1 Inclusion criteria

This scoping review considetany studies which qualitatively or quantitatively explored
SLTs 6 i nt er v(een inervemionand/ardntensity gprovisiom) the field of SSD
managemerior children agd 0-18 yearslt also includd studies which considered the use

of evidencebased practice within all SLT services (i.e., paediatric and adult SLT services).

2.4.2 Search stategy and data extraction
Studies were identified from searching three online databases (CINAHL, MEDLINE, and
ERIC) as well as the hargkarching of references. Database alerts wenapstet ensure that
any new papers for potential inclusion were alseewed following thénitial search dates
(January 2016)Title, keywords and abstracts were searckenbinations of the following
search terms were used: speech and language therapy, speech and language pathology,
clinical management, clinical practiaghild, paediatric, speech, speech sound disorder,
evidence base, and eviderzzse.

From the search results, paper titles and abstracts were identified and screened for

relevance. Abstracts of 28 potentially suitable papers were then assessed foreelsiragic

the studyodés inclusion/exclusion criteria.

potentially relevant articles were obtained and reviewed by the PhD researcher. Thirteen
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papers were deemed suitable for inclusion following this psfseg Figure 2.2Data were

extracted from each of the 13 papers into the following sections:

1. Intervention provision;

2. Intervertion intensity provision and;

3. Evidencebased practice.

Database searc
and hand
searching (Jan
2016)

Full paper

screeningif=21)
(March 2016)

13 papers were
suitable for
inclusion

April 2016

Title screening
(Jan 2016)

21 papers were
shortlisted

(March 2016)

Data extraction
processi(=13)

(April- July 2016

28 potentially
suitable papers

(Feb 2016)

Abstract
screening1§=28)
(Feb 2016)

Figure 2.2 - The search procedure for this scoping review

2.5 Results and discussion

This scoping review expl or eehwBIlSSB ©o fulfilthisni c al
aim 13 studies were reviewetlhe characteristics of each of the includaatlies is presented

in Table 2.1 belowWithin this section, the findingsf this scoping revievare presentednd

discussed in relation to the existing literature. In line with the aims of this review the findings
arediscussed in three sectiorf$)SLTs 6 use of i nt g2)intervetionon appr C

intensity provisionand3)SL Ts 6 u s e -baséd pmctided e nc e
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Table 2.1 - Characteristics of the included studias13)

Authors n Population  Country of Method of Data extracted
Study data
collection
Brumbaugh and Smit (201 375 SSD USA Survey Intervention, ntensity
Joffe and Pring (2008 99 Pl UK Survey Intervention
Lof and Watson (2008 537 SSD USA Survey Intervention
McCurtin and Clifford(2015) 249 All Ireland Survey EBP
McLeod and Baker (2014 231 SSD Australia Survey Intervention, EBP
O6Connor and 32 All Ireland Survey EBP
Oliveira, Lousada and Jesus (20] 88 Pl Portugal Survey Intervention, ntensity
PascoeMaphalala, Ebrahim, Hime, Mdladla, Moham 29 SSD South Africa Survey Intervention
and Skinner (2010
Roulstone and Wren (200 7 Pl UK Focus goups Intervention
Sugden, Baker, Munro, Williams and Trivette (20] 288 Pl Australia Survey Intervention, mtensity
To, Law and Cheng (2017 102 SSD Hong Kong Survey Intervention, ntensity
Vallino-Napoli and Reilly (2004] 376 All Australia Survey EBP
Zipoli and Kennedy (2005 240 All USA Survey EBP

SSDi speech sound disorder
P11 phonologicaimpairment
All 7 all SLT sevices

EBP - evidencebased practice
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2.5.1 Demographic information

The thirteen papers included in this scoping review collectively employed both qualitative
and quantitative methods, with the majority employing a survey design (92-3%), and

only one employing focus groups (Roulstone and Wren 2001) (see Table 2si stivthes
were conducted in the United States of America (USA) (23rt%), and Australia (23.1%,
n=3) and with the remaining studies being conducted throughout the UK (15:2%p,

Ireland (15.4%n=2) and the rest of the world (23.1%63). The numberfgarticipants in

each study ranged from 7 (Roulstone and Wren 2001) to 537 (Lof and Watson 2008).

26 SLTsO6 use of intervention approaches
Nine papers in this review included informat
children with SSD (see Tabl 2. 2) . I nformati on regarding SL?7

intervention approaches was extractBais waseitherbased on the ranking provided within
each paper based on how m&iyT sreportedthatthey diddid not usean individual

approacltor t he paperodés extraction of most popul a

2.6.1 Most used approaches

The findings of this review showed that across the world, SLTs tend to regularly implement
long-standing intervention approaches for children with SSD. These include: auditory
discrimination (Joffe and Pring 2008; McLeod and Baker 2014; Olietigh 2015; Pascoe

et al.2010; Roulstone and Wren 2001; Sugdeal 2018; Toet al.2012); conventional

minimal pairs (Brumbaugh and Smit 2013; Joffe and Pring 2008; McLeod and EBdker 2
Oliveiraet al 2015;Pascoeet al.2010; Roulstone and Wren 2001; Sugdéal 2018; Toet

al. 2012); phonological awareness therapy/tasks (Brumbaugh and Smit 2013; Joffe and Pring
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Table 2.2 - Reported use of intervention approachesd]

Authors

Most popular/commonly used (% of SLTs)

Least popular/ uncommonly used (% of SLTSs)

McLeod and Baker (2014)

Auditory discrimination: 33.5%
Minimal pairs: 31.3%
Cuedarticulation: 30.7%

Phonological awareness: 26.0%
Traditional articulation therapy: 23.4%
Auditory bombardment: 19.9%
Nuffield Dyspraxia Programme: 11.6%
Core vocabulary: 8.3%

Instrumental approaches: 98.9%

SAILS Perceptual Intervention: 97.7%
Suckswallowbreathe synchrony: 94.3%
Mneumonic approach: 85.1%

Treatment programme for enhancing
stimulability: 84.7%

Natural speech intelligibility training: 81.9%

Joffe and Pring (2008)

Auditory discrimination: 87.7%
Parental involvement: 76.5%
Phonolgical awareness: 72.4%
Meaningful minimal contrast: 61.3%

Cycles:96.0%

Suck, swallow breathe: 79.6%
Maximal contrast therapy: 77.5%
Auditory bombardment: 67.3%
Core vocabulary: 60.2%

Wholelanguage approach: 57.2%

Oliveira et al. (2015)

Phonologicabwareness: 97%
Auditory discrimination: 92%

Meaningful minimal contrast therapy: 75%

Nuffield dyspraxia programme: 88%
Cycles approach: 63%
Metaphon: 63%

32



Parentbased work: 58%

Core vocabulary: 52%

Wholelanguage approach: 50%

To et al.(2012)

Auditory discrimination: 58.4%
Phonological awareness: 57.1%
Non-speech oromotor training: 55.1%
Auditory bombardment: 53.1%
Minimal pair therapy: 51.1%

/

Pascoeet al (2010)

Auditory discrimination: 89%
Phonological awareness: 79%
Parentbased programmes:74%
Articulation work/motorskills training: 61%
Core vocabulary: 55.5%

Meaningful minimal contrast therapy: 40%

Metaphon: 68%

Maximal contrast therapy: 59%

Nuffield Centre Dyspraxia Programme: 58%
Cycles: 58%

Suck, swallow, breathe synchrony: 57%

Non-speecloro-motor work: 54%

Brumbaugh and Smit (2013)

Traditional Therapy: 49%
Phonological Awareness: 36%
Minimal Pairs: 33%

Cycles: 32%

Whole Language: 19%
NSOMEs:14%

SLTs are o6not famil.ie
Metaphon: 83%

Nonlinear phonology: 76%
Complexity/leasknowledge: 70%
ONever 6 used by SLTs:
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Nonspeech oral motor exercises (NSOMES):
30%

PROMPT: 23%

Maximal oppositions: 21%

Commercial programme: 19%

Multiple oppositions: 18%

Lof and Watson (2008)

Most frequently used NSOMEs by SLTs (ordered

from most-least popular):

1.

8.

N o g A~ Wb

Blowing;

t on g ueu pbéspbu;s h
puckersmile alternations; tongue wags;
big smile exercises;
tongueto-nosethento-chinrrmovements;
cheek puffing;

blowing kisses and;

tongue curling

/

Roulstone and Wren (2001)

Metaphon
DDK

Rhythmic worki marching round rooms, segmentatic

Auditory discrimination
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Nuffield

Early listening skills

Attentioni looking and sitting
Minimal Pairs

Sound awareness work
Rhyme play/rhyme judgements

Imitation of sounds and syllables

Sugdenet al (2018) % use: % use:
Minimal contrast approach: 83% NSOMEs: 1.9%
Auditory discrimination: 75.6% Other: 4.1%
Traditional articulation therapy: 64.4% Imagery approacht.8%
Cued articulation: 56.3% PACT: 8.1%
Phonological awareness: 52.2% Whole language therapy: 11.1%
Multiple oppositions: 49.3% PROMPT: 17%
Core vocabulary: 47% Metaphon: 21.1%

Cycles: 21.5%
Nuffield: 34.8%

Maximal oppositions: 36.3%

8
— |D

0 /- ibformationwas not considered in the paper
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2008; McLeod and Baker 2014; Oliveeaal 2015; Pascoet al.2010; Roulstone and Wren
2001; Sugdemet al. 2018; Toet al.2012), and parertiased programmes (Joffe and Pring
2008; Oliveiraet al. 2015; Pascoet al.2010).

The consistent use of these lestgnding approaches may be due tom8eTs
received their training, familiarity or due to a limited awareness of the evidence for other,
newer intervention approachesdmul t i pl e oppositions). SLTs c
overl oado (McCabe 2018, p.5) wvesimlanavelsofr ous i
evidence (i.e., for phonological impairment) or where there is an abundance ofdoaler
evidence (i.e., developmental verbal dyspraxia) (McCabe 2018). This choice overload can
make it more difficult for SLTs to choose between intation approaches, resulting in them
not changing their original practices, leading to eventual stagnation (McCabe 2018).

Joffe and Pring (2008), Oliveiet al.(2015) and Sugdeet al.(2018) reported that
some SLTs routinely used articulation work éhildren withphonological impairment. As
mentioned previously, traditional articulation therapy (Van Riper 1984) has been found to be
better suited to remediating articulation impairment, rather than purely phonological
impairment (Dodd and Bradford 2000yusadeet al.2013). This researepractice gap
highlights that SLTs may not always be providing rinasteffective and efficient
intervention for children with different classifications of SSD. This illustrates the importance
of assessing and differeallly diagnosing the sutypes of SSD to ensure children receive
appropriate and timefficient SLT intervention, so that SLT resources are used effectively.

A qualitative study by Roulstone and Wren (2001) found that SLTs often employ eclectic
intervention approaches for children with phonological impairment. This finding was
corroborated by Pasceg al.(2010), Joffe and Pring (2008) and in the wider literature
(Lancasteet al.2010). Roulstone and Wren (2001) also established that SLTs have their own

intervention progression hierarchies which are based on their individual professional and
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personal experiences. This illustrates that SLTs may not be basing their decaiog on

research, but instead have been consistently applying a core, eclententite approach

across all children with SSD based predominantly on their clinical experience. Due to the
heterogeneity of the population with SSBis practice may result in some children not

receiving the mosappropriatanterventions from the outsefhe decisiormaking factors

behind SLTsd typical intervention priactices,

the UK requireadditionalinvestigationandwill be considered furthewithin this thesis.

2.6.2 Least used intervention approaches

This scoping review founthat the leat frequently used approachesemediate SSD
included: the gcles approach (Joffe and Pring 2008; Oliveiral 2015; Pascoet al.2010;
Sugderet al 2018); maximal contrast therapy (i.e., maximal oppositions) (Baugi and
Smit 2013; Joffe and Pring 2008; Pasebal.2010; Sugdeset al 2018); the Nuffield
Dyspraxia Programme (Oliveigt al. 2015; Pascoet al.2010; Sugdewet al. 2018); a whole
language approach (Joffe and Pring 2008; Oliveiral. 2015; Sugdeet al 2018); and
Metaphon (Brumbaugh and Smit 2013; Olivadtal 2015; Pascoet al.2010; Sugdeet al.
2018).

Mor eover , SLspeec¢honalsnetor extrciseso(NSOMES) varied
throughout the world. NSOMEs were favoured by SLTs in Hong Kobd.#)(To et al.
2012)to treat children with SSD. In contrast, NSOMESs were rarely/never used by SLTs in
South Africa (Pascoet al.2010) and Australia (Sugdet al 2018). In the USA, there
appears to be a moraned use of NSOMEs. Lof and Watson (2008) reported that NSOMEs
are frequently used by the majority of American SLTs (85%) to treat a variety of speech
difficulties. The authors also noted that 61% of SLTs reported that they had read literature

which stromgly encourages the use of NSOMEs for children with speech difficulties.
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Signalling a change in practice, Brumbaugh and Smit (2013) subsequently found that 14% of
SLTs always/often employ NSOMESs to remediate SSD, whilst another 30% of SLTs in this
same stug were found to never use NSOMESs. The change in these practices by American
SLTs (from 2008 to 2013) may be due to the emergence of new evidence showing that
NSOMEs do not work and are wasteful of resources (Lof and Watson 2010). However, the
outcomeofBu mbaugh and Smitds ( 20 @Bagticesgapnthaty i ndi c
some SLTs (14%gontinued to use NSOMEs clinically with children with SSD. Reasons for
SLTs6 use of NSOMEs may relate to their | ack
training on other effective SSD interventions available; or possibly the misleading nature of
some NSOMEs training (i.e., that it is supported by ASHA when it is(hof)Jand Watson
2010)

Mixed results were faud for the multiple oppositions approach. Brumbaugh and Smit
(2013) reported that 419%£150) of American SLTs were unfamiliar with this approach. In
Australia, McLeod and Baker (2014) reported that it was always/sonsetisesel by 31%
(n=55) of SLTs. Howver, more recently, Sugdenal.(2018) noted that this approach was
usually used by 49.3%£133) of Australian SLTs, indicating some shift in awareness and
practice. This may be due to the emerging evidence for the effectiveness and efficacy of this
approach for children with phonological impairment (Allen 2013; Lee 2018; Williams 2000;
Williams 2005). To know f or c¢ eimbkagprocessedr e i n
is necessary. This will be considered throughout this thesis.

Inallpapersthia consi dered SLTsd® use ofn=bhe maxii
SLTs were eitbr unfamiliar with or rarelyfever used this approach (Brumbaugh and Smit
2013; Joffe and Pring 2010; Oliveieaal. 2015; Pascoet al 2010; Sugdert al. 2018).
This finding is further corroborated by Sugdsral. (2018) reporting that SLTs most often

use developmental targets (52.4%) with only 20.4% of SLTs choosing to use more complex,

38



nondevelopmental targets for children with phonological impairmeiits outcome was also

echoed by Brumbaugh and Smit (2013) and McLeod and Baker (2014) and indicates little
change in SLTs®é clinical practices over ti me
preference for intervention approaches which use traditidegkelopmental treatment targets
(e.g.conventional minimal pairs) over approaches with more complex tamggtm(ltiple

oppositions, maximal oppositions).

A possible reason for the lack of use of the maximal oppositions approach is that there
has beesome debate in the literature about the benefit of employing approaches which use
more complex target selection procedures, as previously discusseddiDad2D08;

Rvachew and Nowak 200Ippbaand Unal2010). Moreover, the complexity approaches

may rot be appropriate for all children with SSD. It has been suggested that these approaches
are better suited to childrevho are over 4 years oWlith more complex/profound
phonologicaldifficulties (Gierut and Champion 20013LTs maynotbeusing the

compkexity approaches due to their lack of familiarity and understanding of how to

implement these approaches clinicalBrgmbaugh and Smit 2013torkel2018a) This

may, at least in part, explaihe findings of this scopingeview. However further explorain

of SLTs 6 c |l-makingéndhis ardadscnecessaoyrand will be undertaken in this

thesis (chapters 5 and 6).

While Brumbaugh and Smit (2013) reported that 70% of Sh¥2%5) were
unfamiliar with the fAcompl é)theamosttom@aex ofthk no wl e
complexity approaches (i.e., empty set and/orelé¢Bnent clusters) were not included in the
majority of papers considering intervention provision within the cusenpingreview
(88.9%,n=8 papers)ThereforeSL Ts 6 ewuels of ese df thd complexity approaches

(i.e., maximal oppositions, empty set and-@l8ment clusters) with children with SSD is
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largely unknown. This gap in knowledge warrants further investigation and will be addressed
within this thesis (chapter 5).

From the results of this scoping review one important area for consideration became
apparent: SLTs 06 -standiad, develomnentalirgeevention aplproachgs (
conventional minimal pairs) over newer, more complex intervention approacpes (
mul tiple oppositions, the complexity approac
motivations for their choice of intervention is largely unknown. This is worth considering
further due to the existing research showing that using more complex dms oaay be
more effective and timefficient treatment options than the conventional minimal pairs
approach for children with phonological impairment (Gierut 1990; Gierut I8giha and
Unal 2010; Williams 2005). Further inveigation into both the evideebase of these three
approaches (i.e., conventional minimal pairs, multiple oppositions, the complexity
approaches) and SLTsd6 current clinical use o0
provide a synthesis of tramewhat uncleaesearch findings this area (i.e., via a
systematic review) and fill gaps in knowledggardingS L T séof the complexity
approacheS.e.,via a survey of clinical practiceJhis work will be undertaken in chapters 4

and 5 of this thesis, folleing a discussion ohk thesiglesign and methodologghapter 3).

2.7 Intervention intensity provision

Of the 13 studies included this scopingeview only four discussed the intervention

intensities provided to children with SSD (see Table 2.3). Of these four studies, only Sugden
et al(2018) discussed all intervention intensity variables as describéthlrgnet al.(2007)

(i.e., dose, dose form, dose frequency, total intervention duration). However, the authors did
not explicitly calculate cumulative intervention intensity. Overall, this finding corroborates

that the reporting of intervention entsity is not yet well developed within the SLT
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Table 2.3 - Intervention intensity findingsg4)

Intervention intensity variable

Authors Dose Session length Dose frequency

Total intervention duration

Oliveira et al. (2015) - - Weekly: 63%
twice a wk: 34%
3-4 times per wk: 1%
<1 wk or everyday: 0%

> 6mths: 51%
3-6 mths: 35%
6-12 wks: 8%

4-6 wks: 5%

To et al.(2012) - Public setting Public setting:
(n=66): Twice per month: 55.4%
30-35 mins: 71.4%  Once per month: 21.4%
Private (n=31): Private:
30minsi 1 hour: Twice per month 45.2%
35.5% Four times per month:
ALL (n=97): 35.5%

30-35mins: 54.6% ALL:
Twice monthly: 52.2%

Public setting:

More than 20 sessions: 19.6%

OR

Other: 19.6%
Private:

5-8 sessions41.9%
9-12 sessions: 19.4%
ALL:

5-8 sessions: 26.8%
9-12 sessions: 20.6%

Brumbaugh and Smit - Two 30 min -
(2013) sessions/wk: 42%
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Either one 30 min
session or two 15 mir

sessions/wk: 28%

Sugdenet al (2018) Production: <30min: 18.5% <1 per month: 1.1% 4 Y 156 weeks
0: 0.4% 30-44min: 62.4% 1 per month: 1.5%
<20: 6.8% 45-59min: 17.3% 1-2 per month: 27.2% 2 Y 400 sessi ol
21-49:37.6% 60-89min: 1.5% 1 per week: 62.3%
50-99: 39.8% O90mi ns: 0 2perweek: 3.4%
100-149: 8.3% 3 per week: 3.4%
150-199: 3% >3 per week: 1.1%

0200: 0. 8
Unsure: 3.4%

Key:

66 na information was provided on this variable
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profession globally (Baker 2012a; Kaipa and Peterson 2016; Segde2018). This has led

to gaps in knowledge which make it difficult for both SLTs and researchers to devise
conclusions about the optimal intervention intensity to be used for the management of SSD
and increases the level of difficulty of translating resefinchings into clinical practice. The
results of this scoping review for each of the intervention intensity variables outlined by

Warrenet al.(2007)will now be discussed in turn.

2.7.1 Dose

Sugderet al.(2018) was the only paper included in this reviewthatv e st i gat es SLTs
provision of intervention dose. The authors found that SLTs typically provide betwh 21
production trials within a session (77.4%). While intervention intensity is specific to each

individual approach, this finding broadly alignsthvthe existing literature as an intervention

dose of approximately 100 is eft set for SSD interventions (eagnventional minimal pairs

(Baker andvicLeod 2004; Weiner 1981 However, as this figure is so variable (i.e ;22

this demonstrates the standardised and inconsistent service delivery children with SSD

receive. As dose is said to impact greatly on intervention intensity (Baker 2012a), this is a

specific area requiring future research

2.7.2 Session length

Brumbaugh and Smit (2013) explored thadth of 1.1 sessions provided by SLTs for

children with SSD. The authors established that the mafiBLTs (70%) implemented 30

60 minutes of intervention per week, with the most commonly reported session length being
60-minutes. Sugdeat al.(2018)reported tha62.4% ofAustralian SLTs most often prmie
sessions lasting 3®4 mins. These findings broadly align with the findings of taal. (2012)

for public sector SLT& Hong Kong(i.e., SLTs working in public prschools, schools and
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hospitals)who provide sessions lasting-36 minutes and private sector SLTs who provide
sessions lasting 360 minutes.

The literature in this area is somewhat variable. For phonological interventions, a
session length of 60 minutes is often provided for the texitp approaches (Gierut 1990;
Gierut 1998; Gierut and Champion 2001). Whereas a session length of 30 minutes is typically
provided for the multiple oppositions approach (Allen 2013; Lee 2018; Williams 2000;
Williams 2005). In their systematic review, May et al.(2015) outlined that for moter
based interventions provided to children with developmental vdyisaraxia sessions lasting
20-30 minutes were common. As optimal intervention intensity is specific to individual
intervention approaches (Kaipa and Peterson 2016), SLTs must ensure to provide intensity in

line with the approach they are implementing, rather than standard provision.

2.7.3 Dose frequency

In terms of session frequency, Sugéeml.(2018) reported that 62.3% of Australian SLTs
tend to provide intervention once per week for children with phonological impairment. Also,
for children with phonological difficulties, Oliveirat d. (2015) discovered that in Portugal,
63% of SLTs provided once weekly intervention sessions, with 34% of SLTs indicating that
sessions are provided twice weekly for these children. In the USA, Brumbaugh and Smit
(2013) reported that SLTs most often pawvil:1 sessions twice per week. Interestingly, for
children with SSD in Hong Kong, Tet al (2012) reported that SLTs in the public setting
provided either one (21.4%) or two (55.4%) sessions per month, whereas SLTs in the private
setting most frequentlgrovided intervention two (45.2%) or four (35.5%) times per month.
This is noticeably less intervention than recorded in the Sugfdan(2018), Oliveiraet al.

(2015) and Brumbaugh and Smit (2013) studies.

44



Il n the wider | it er antiedtbat motelinterse ibterverfti@an0 1 3 ) R
(3 times per week) was more effective than less intense intervention (1 session per week) for
pre-schoolchildren with phonological impairment receiving the multiple oppositions
approach. Al | e n oélight greindinary ¢viddnge thdt increpased doseg h
frequency can lead to motiene-efficient intervention outcomes for children with SSD when
using the multiple oppositions approach. This research should be replicated using other
intervention approaches duetke individualised nature of optimal intervention intensity
(Kaipa and Peterson 2016) and differences in the literature found between massed and spaced
intervention intensities for different linguistic domains (Justice 2018). This would support

S L T s 6éencebasedlintensity provision for children with SSD.

2.7.4 Total intervention duration
Within their study, Taet al.(2012) reported that SLTs in the private sector tended to provide
5-12 sessions (61.3%) whereas the SLTs working in the public sector had garied
provision (from 120 sessions, 60.8%). This may be linked to the more intense dose
frequency and session length provided in the private sector (sessions lagihg8ts,
twice or four times monthly) rather than the public sector (sessiongl@&35 mins, once
or twice per month) improving discharge rates. In line with the findings of Allen (2013), this
outcome suggests that intervention which has a greater intensity may remediate SSD more
time-efficiently than a less intense therapy progmeam

Oliveiraet al.(2015) reported that 51% of SLTs provided therapy for ovenmamth
period. Sugdeet al.(2018) reported that SLTs provide a total intervention duration of
2Y400 sessions, with an average edftisald. 7 sess
worth noting here, that both studies found that SLTs tended to provide intervention in once

weekly sessiong he findings from both the Oliveirt al. (2015) and Sugdeet al. (2018)
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studies convey the variability in total intervention dima for children with SSD. This

finding has been demonstrated elsewhere in the literature. Williams (2000; 2012) illustrated

that a longer total intervention duration is necessary for children with more severe

difficulties. Moreover, Baker and McLeod (200found that conventional minimal pair

therapy took 12 sessions for one child and 32 sessions for another child, even though both
children had moderatgevere phonological impairment and similar-priervention

communication profiles. Therefore,duetoe h chi | d&és ieng.sevevityadd ual f ac
SSD, presence of other speech and languageacbidities,attention and listening skilkstc.)

it is a challenge to definitively state the total intervention duration for children with SSD.
Furthermore, duto the restrictions placed on research studigg funding, recruitment, they

take place foraprd ef i ned period of time etc.), they o
intervention journey from assessment to discharferefore the results reported met be

clinically realistic. The development of intervention studies investigating the effectiveness of

an approach with the support of clinical SLTs may help to overcome this difficulty by

producing more clinically realistic and replicable findings (Ebl2©17; Enderby 2017).

2.7.5 Cumulative intervention intensity

Although not directly stated within their paper, using the Waeteal. (2007) formula it

could be posited from the Sugdetal. (2018) survey that SLTs in Australia provide an
average cumulative inter@O8x1lix@n00 nt ednsity of
39,600)for children with phonological impairmenthis is the only indication found within

the current review of how muchtervention SLTs are typically providing to children with

SSD. It would be useful to compare this finding to cumulative intervention intensities found

within phonological intervention studies, to determine fully if this outcome alignsteth

existingempirical evidencen this aea. This is the focus of chapter 4 of this thesis.
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Intervention intensity is a very complex issue and there are currently gaps in the
literature and therefore in the knowledge of SLTs and researchers alike (Kaipa and Peterson
2016; Sugdewet al.2018; Warreret al.2007; Zenget al. 2012). apters 4 and &f this
thesiswill begin to fill these gaps through a systematic review of the evidence and a UK
wide, online survey of SLTs® cltilnadditmito pr act i
this, researchers and SLTs should endeavour to work together to fill gaps in knowledge by
co-designing robust, replicable research comparing all aspects of intervention intensity
(Ebbels 2017). In future, it is also necessary for rebeas to clearly state what intervention
intensities are used within studies to increase their replicability. Moreover, by monitoring
their own practices using the Warrenal. (2007) variables, SLTs could start to build clinical
evidence on interventiontensity provision for children with SSD. This sentiment is

corroborated by McCabe (2018).

28 SLTs0O6 us e -baded peacticed e nc e

Five studies within thiscopingreview reported on the status of evidehesed practice in

the SLT professiofi.e., paediaic and adult servicegsee Table 2.1)t should be noted that
these studies are not specific to children with SSD, but the whole SLT profession. Some
papers explored the sources of evidebased practice employed by SLT&(3) , SLTs 6
frequency of usefaevidencebased practicen€2), and the barriers reported by SLTs to
implementing evidenebased practicenE3), with some papers commenting on more than

one of these areas.

2.8.1 Sources of evidencdased practice
An Australian survey conducted by Vallitepoli and Reilly (2004) reported that SLTs use

professional journals (90%) and established clinical guidelines (72%) as sources of evidence
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based practice. Approximately half of all SLTs reported using a database to search for journal
articles (53%) and udedatabases for literature searching daily to gather aieated

resources (49%) (Vallindlapoli and Reilly 2004). VallindNa p o | i and Reillyods
findings alscshowed that approximately half of SLTs attend special interest groups (53%)

and journal lubs (51%). McCurtin and Clifford (2015) recommend the use of peer support to
enhance the implementation of evideficta s ed practi ce i nto SLTsd6 cl
and McLeod (2011b) found that SLTs supported by peer networks are more likely totconduc
evidencebased practice, than those who are not supported. Moreover, Herdin(2014)

noted that using small groups to undertake evidéased practice activities would make it

more accessible to SLTs than completing eviddrased tasks independisn Peer support

all ows for the transfer of knowledge and ski
with the research aspect of evidefii@sed practice. Overall, the outcomes from Vallino

Napoli and Reill yds ( 20 Oadd} SLSstintegratinggdseanchaiito t h e
their clinical practices.

McCurtin and Clifford (2015) and Zipoli and Kennedy (2005) found contrasting
results. Zipoli and Kennedyds (2005) Ameri ca
positive attitudes towards ielencebased practice, they overwhelmingly use their own
clinical experiences (99.6%) and the opinion of colleagues (78.7%) as their main sources of
evidencebased practice and rarely utilised scientific evidence such as case studies (t5.9%)
research sidies (17.7%). This is similar to a finding by Pasebal. (2010) who highlighted
that none of the 29 SLTs who responded to their survey in South Africa referred to the
research when justifying their selection of intervention. Moreover, Upton and 3106)(
reported that Allied Health Professionals (AHPs) were most likely to use information from
their colleagues and their own practices as sources of evidence. This outcome may be linked

to the findings of Bangerat al. (2017) who stated that 63% of SL3i&veyed did not feel
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confident in applying research to -lmsedcti ce,
decisionmaking require further attention in the literature.

An Irish study byMcCurtin and Clifford (2015) has shown that SLTs tend to be most
influenced bythe traditional elements of eviderbased practice which apeactice evidence
(i.e., clinical experience) and patient specific factors. The authors also noted that pragmatic
factors (i.e., resources) play a role in how often SLTs use eviteisesl practice. These
results detail SLTs® us deasedfpradticeaaddido notosigreal s our
any migration into the use of igyuality research evidence withilmeir clinical decision
making. This outcome was echoed by Roulstone and Wren (2001), who found that SLTs in
the UK mostly chose intervention approaches based on personal and professional working
experiences.

Although these traditional methods are ratiomal appropriate sources of evidence
based practice for SLTs and are central to evidéased practice (Dollaghan 2007; Justice
2010), they should also be combined with recent, ratessiarctevidence Baker and
McLeod 2004 Dollaghan 2007Roulstone 2011)The translation of research into practice
can be slow and laborious (Rycrdfialoneet al.2004). However,gsearch is necessary to
support SLTsd® understanding of intervention
provision of effective, evidenegeased intervention (Williams 2005). Roulstone (2011) and
Baker and McLeod (2004) relay the im@mom c e o f S L Tesidence with thajr ovent i n g
professional expertise to tailor interventio
treatment outames and impact positively on the overall SLT service, both financially and in
terms of morale due to the attainment of more successful therapy outcomes. Due to these
conclusions, methods of supporting SLTs to frequently and consistepignrant research

into practice wa a key area of focus for this thesis.
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2.8.2 Frequency of use of evidencbased practice

McLeod and Baker (2014) found that the majority of SLTs in Australia read a research
journal or book monthly (39.8%) or every six months (39.8%). Thisegmthat the majority

of SLTs (79.6%) recognise the importance of incorporating research into clinical practice.
Another Australian survey by VallinNapoli and Reilly (2004) found that SLTs accessed
specific journals daily (37%), weekly (12%) or montH3B%o). Both results highlight the
importance placed on frequently accessing the literature in Australia. It is unknown if this
outcome is echoed throughout the world, so more research into this is necessary. However, as
Vallino-Napoli and Reilly (2004) stat their survey findings may not be fully representative

of the SLT population in Australia as it was only open to SLTs from Victoria, who were
members of Speech Pathology Australia. This may have introduced response bias as SLTs
who responded may be mangerested or involved in evident@ased practice. This may also

be true for the McLeod and Baker (2014) survey as it was taken from SLT research seminars

held by Speech Pathology Australia in all states and territories of Australia.

2.8.3 Barriers to evidencebased practice

As Stephens and Upton (2012) noted, there is
evidencebased practice and their actual clinical use of it. This gap may be explained by the
consideration of the barriers to evide#i@sed practickaced by SLTs. Firstly, it is worth

noting the SLTs tend to report more barriers to eviddrased practice than other AHPs

(Metcalfeet al. 2001).This may be due to theariation withinS L T cageloads and that the
evidencebaseinmany r eat ment areas 1 s jJjust developing
(2009), McLeod and Baker (2014), Pasebal (2010) and Zipoli and Kennedy (2005) all

found that time was a significant barrier to implementing evidéased practice for SLTs

throudhout the world. Further corroborating thidetcalfeet al.(2001) found that 98.5% of
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SLTs reported that researalas important for their clinical practices but insufficient time
(72.7%) was one of the biggest barriers.

Other recurring barriers to traaihg research to practice uncovered throughout this
scoping review included: SLTs6 | arge casel oa
resources (McCurtin and Clifford 2015; Zipoli and Kennedy 2005); limited awareness of the

resear ch ( O0 Coawr2009);dimitadkdowlBdgd, gkillsg@nd understanding of the

research (McLeod and Baker 2014; O0O6Connor an
about whether to believe the results reporte
2009).

Additionally,Zi pol i and Kennedy (2005) and O0O6Con

discovered that the methodological inadequacies in the literature (62.5%) were also a
significant barrier to evidendeased practice for SLTs. Metcaleal (2001) corroborate

this finding. Stphens and Upton (2012) noted that the SLT literature lacks robust research
which results in the difficulties implementing research into practice. Moreover, the
comprehensive narrative review conducted by Baker and McLeod (2011a) reported that the
majority of studies included were categorised into lower levels of evidence (i.e., case studies,
single case experimental desigridhst recentlyl. udemanret al.(2017) noted that none of

the RCT studiesnE129) included within their descriptive analysis incluéedugh

information about the intervention approach within the study to permit replication from
primary or secondary sourcesvith only 28% of interventions being completely described

after communication with the authors. This highlights the distinctdéekcessible, high

quality, replicable research in the SLT profession at present and acts as a barrier to-evidence
based practice. This raises an important point. Researchers should strive to develop robust,
clinically feasible research studies which aasely report their findings to allow

replicability. With existing guidelines and checklists (i.e., TIDieR, (Hoffrakal.2014);
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CONSORT (Moheket al. 2015)) this task has been simplified. This would impact greatly on
the qualiy of the existing SSDevehceb as e and t hus, SLTsd® clinicé
This links with another commonly identified barrier to evidehased practice:
SLTs6 abilitbgate mrecseasschiparticles (MclLeod a
Pettigrew 2009; Zipoli and Kennedy 2005). Aligning with this, @ual.(2008) notedhe
need for skills development training programmes for Shimline literature searching.
However, this finding was somewhat contradictory to the earlier findings of Vallapmli
and Reilly (2004) and McLeod and Baker (2014) who found that SLTs frequently access
research literature. This outcome may be due tanaber of reasons: the sample of the
Vallino-Napoli and Reilly (2004) and McLeod and Baker (2014) surveys as previously
di scussed; SLTs6 personal attitudes to |iter
across SLT services and; differing culturekting to evidencéased practice acrodse SLT
profession Bernstein Ratner (2006) noted that access to research articles is often limited
within SLT departments. This therefore may be an issue that needs to be addressed at the
organisational level @., SLT management) as the limited access to, encdehawareness of,
the evidencdase could leave SLTs open to missing newer, more effective/efficient
interventiors and intensities for children with SSD (McCabe 2018).
Related to this, organisationalrbars to evidencéased practice were also clear in
the |Iiterature. O6Connor and Pettigrew (2009
not change practice. This indicates the need for support from SLT managers to implement
evidencebased practie, and the associated practice changes which may result from this.
Upton and Upton (2006) reported that organisational structure is a main barrier to evidence
based practice for a variety of AHPs, including SLTs. Also, Retrad (2012) found that
many d the barrierstoevidendea s ed practice i mpede SLTsd abi

members of staff. This is a worrying discovery as Bernstein Ratner (2006) has found that
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support (both managerial and organisational) provided within the work environmeravean
an i mpact on SLbasdpractee Asmdwergeneratiens af 8LTs often look
to the more experienced SLTs in their workplace for clinical support and guigMoCeirtin
and Clifford 2015)it may be that they are not receiving encouragement to actively apply
research to practice due to the existing culture. In line with this, SLTs reported that they are
provided with little support when trying to apply research to their clinical pra¢ttgshens
and Upton 2012)If in a workplace, a culture of constant learning is not common practice,
what kind of example does this set for newly qualified SLT practitioners?
|l ndeed, Zipoli and Kennedy (2005) reporte
preactices is crucially important in sustaining evidefi@esed clinical practices. Culture
change within SLT practices is something that VaHiepoli and Reilly (2004)
recommended following their survéyo evidencebased practicelhe importance of SLT
students in initiating culture change should not be underestimated. Thatirsy Gi.T
students who are recently immersed in the importance of evidersesl practice to share
their learning with SLTs who may not be frequently surrounded by this cultuile,avh
clinical placement. This could be a tinand resourcefficient method of sharing learning
and promote evidendeased knowledge exchanges. This may increase the chances of all
three aspectsoBP ( Dol | aghan 2007) bei rnyglinieambedded i 1

practicedn the longterm

2.9 Conclusion

This scoping reviewhassptht t o s y nibtdrvergion sinal int8nisifly prévision for
children with SSD, also considering their use of eviddrased practice. Firstly, the findings
showed that SLT&nd to eclectically provide lorgtanding approaches with more
traditional, developmental target selection criteria to manage children witheS&D (

conventional minimal pair therapy). Interestingly, this review has found that SLTs do not
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frequently orconsistently use the multiple oppositions or the complexity approaches, despite
the existing evidence which highlights their potential to increase the effectivendsaand
efficiency of interventions for children with SSD more so than conventional mipaira

therapy Topbaand Unal2010; Williams 2005). However, it is acknowledged that the
literature in this area remains somewhat unclear.

A comparison of the effectiveness of these three approaches (i.e., conventional
minimal pairs, multiple oppositions, complexity approaches) is vital to support and inform
SLTs6 fut ur e-maling. mhisavill be campleted via absgstematic reviewhe
next stage of this thesis. As the three identified intervention approaches are all phonological
in nature, and ashildren withphonologicaimpairment make up the largest proportan
SLTs6 casel oads ( Br Mchand anccBaker 2&)nctildrénovthd 2 0 0 4
phonological impairment specificglare the focus of this thesiBy providing information
on the effectiveness of these approaches, this work will reduce the decision fatigue and
choice overload for SLTs, supporting more evidebasedractices.

Secondly, the outcome of this review has highlighted that there is no consistently used
intervention intensity for children with SSD throughout the world. SLTs tend to elicit
between 2499 targets per session (dose); for sessions lastingtiypbetween 360
minutes (session length) with sessions being provided anywhere from once a week to once a
month (dose frequency) for between 2 and 400 sessions (total intervention duration). This
highlights the inconsistent, variable provision of in&on intensity for children with SSD
across the world. Additionally, the outcome of this scoping review has shown that
intervention intensity provision is sparsely reported, with only one paper reporting on all
aspects of the Warreat al. (2007) formulgSugderet al.2018). The fact that this paper was
so recently written may highlight that reporting in this area is improving. Without guidance

and support with decisiemaking from the literature, some variation in provision across the
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professionisexpet ed. To support SLTsd6 clinical pract
considering optimal intervention intensity for SSD interventions. In the meantime, a synthesis
of what is already known on intervention int
warranted. This will be undertak@nchapter 4 via a systematic review.
Finally, this scoping review -lasedpratted er mi n
is inconsistent, with some SLTs showing greater progression towards the translation of
researh into practice than othe(primarily SLTs in Australia)This review has highlighted
that the provision of peer support and supportive nadgéanay encourage SLTs to apply
research to practice more readiBaker and McLeod 2011bjardinget al.2014). Moreover,
the importance of organisations and workplace culture were also highlighted when promoting
evidencebased practice. This will be further considered throughout the duration of this work
using the sociecological model (McLerogt al 1988) Thesdindings set the scene
regar di ng SL T s-liased,glinicalemarnagement oflchildrenewith SSD. While
the barriers to evidendgased practice were regularly outlined within the studies included
within this review (i.e., lack of time, resourceslamderstanding), ways to overcome these

were seldom mentioned. This is a gap in in knowledge that this thesis aims to fill (chapter 6).

2.10 Chapter 2: Summary

Based on the findings of this scoping review, the next stage of this projesteichn

considerd the evidencéase and intervention intensity for the three approaches of interest to
this study. These are: conventional minimal pairs (Weiner 1981), multiple oppositions
(Williams 2000) and the complexity approaches (maximal oppositions (Gierut 188&); e

set (Gierut 1990) and; 2/3 element clusters (Gierut 1998; Gierut and Champion 2001)).
Additionally, the outcome of this scoping review has shown that further consideration should

be giventothe decisiema ki ng f act or s mot i v asionsflgswliL Ts 6 ma
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be addressed in chapters 5 and 6 of this thesis. Before this, an overview of whatthis

entailed, how it was designed and the methods undenteikdre described in chapter 3.
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3. Thesis design and methodology

3.1 Introduction

The aim of this thesis was inform and develop an intervention to supspéeech and

| anguage t heusaqgbavidencbdsed(pradick s the¢ clinical management of
children with consistent phonological impairmeFhis thesis focsed on three intervention
approaches: conventional minimal pairs (Weiner 1981), multiple oppositions (Williams 2000)
and the complexity approaches: maximal oppositions (Gierut 1989), empty set (Gierut 1991)
and 2/3element clusters (Gierut 1998; Gierut &lsampion 2001). This work focuses on
supporting SLTs to applgvidencebasedesearchnto practice due to the current presence of
aresearcipr acti ce gap ( OO0 Co Sugderet ab2018;Zipokand i gr ew 2 0 (
Kennedy 2005). As outlined in chaptemany barriers to closing the reseapchctice gap

have been reportedcluding: lack of time to read research; poor methodological quality of

the existing literature and; difficulty accessing journalssiipport the use of research in
practice thisthesis lasdeveloped unique, clinicallyapplicable online resour¢8uSSD:
Supporting and understanding Speech Sound Disorder) throyglodoction techniques.

The frameworks and models used to develop SuSSD have not previously been integrated
within the field of speech and language therapy tpmmuce a clinical resource. Therefore,

this research is noverhis chapter willoutlinethe design of this thesed the theories and

frameworks which guided its development.

3.2 Stages of study

This thesicorsisted of five stages, all of which were integral to the development of SUSSD

(see Figure 3.1). Therefore, ttieesisobjectives were directly linked to these five stages:
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1. Systematic review To examine the evidentase of three phonological intervention
approaches, considering the intervention intenmityided for these approaches.

2. UK-wide, online survey To investigate the clinical management of phonological
impairment by SLTs in the United Kingdom (UK), focusing on intervention approaches
and intensities used in clinical practice.

3. Focus groups and interviewsTo explore the gap between the researcstésyatic
review) and SL $(subveyrfar chiildeen with ghwlagical impagment,
fromSLTs and SLT managersdé perspectives.

4. Resource cedevelopment workshopsTo coproduce a resource (SuSSRupporting
and wnderstanding Speech Soudgorde) t o support SLTs6 transl
practice, clinical decisiemaking and clinical management of children with phonological
impairment.

5. Face validity testing: To determine if SuUSSD has value in supporting SLTs to translate
research into practice in the clinical management of children with phonological

impairment.

4. Resource co 5. Face
production validity

1. Systematic review
workshops testing

Figure 3.1 - A diagrammatic representation oktbtages within this thesis

3.3 Steering group

The design and development of tthesiswas overseen by a steering group of five specialist
SLTs, one from each Healthhé Social Care Trust (HSCTr) Northern Irelandand the
parent of a child with speech sound disoréarent®perspective onthe management of

SSDarehighly regarded byLTs (see chaptér7). The socieecological model (McLerogt
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al. 1988)highlights thathaving wider perspectives easourcedevelopmentanensurea
feasible resource is creaté@itherefore, including a parent in the steering grporgvided
insight intointerventionprovision andervice deliverpptions(e.g. intensity, homework)
that wouldnot have been considered by SLTs alone

TheSLTs had a mixture of job roles, including nagers and clinical SLTs, but all
had a wealth of experience working with children with phonological impairment.
Demographic information from a8LT steering group members is provided in Table 3.1.
The steering group representative for thets Eastern HST changed twiceue to the
representatives both becoming unavailable. The steering group met on average twice a year,
giving a total of 6 meetings (Oct 20¥5 Sept 2018). The main role of the steering group was
to provide feedback on the clinical applidai of the resources/content within the stages of
this PhD €.g.piloting the survey questions; providing feedback on topic guides for the focus
groups, interviews and workshops), supporting the recruitment of participants from each

HSCT and disseminatininformation to other SLTs/SLT managers within each HSCT.

Table 3.1 - Steering group demographic information

Occupation HSCT

Specialist SLT (developmental language disorder (DLD)) Southern

SLT service manager South Eastern (1)
Specialist SLT (DLD) South Eastern (2)
Specialist SLT (DLD) South Eastern (3)
Specialist SLT (DLD) Northern

Lead cinician Western

Lead dinician (DLD) Belfast
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3.4 Models and frameworks

3.4.1 MRC Guidelines

The Medical Research Council (MRC) guidelines (Crtigl. 2008) for devedoping and
evaluating complexterventions were used within this thesis they provide direction

when developing, eWaating and implementingterventions to improve health outcomes.
The MRC guidelines facilitated the robust development and initial testing of the SuSSD
resource, which is a complex intervenficiesigned to be used within paediatric SLT
services in the National Health ServitdHS).

The complex nature of SUSSD was tfetd. Firstly, SuSSD has a varied target
audience. That is, SuSSDO06s target audience (
and knowledge athe literaturevarying beliefs about target selection criteaiag often core
intervention approaches that they use eclectically and may not choose to deviate from (Joffe
and Pring 2008; Oliveirat al 2015). To ensure that SuSSD was clinically relevant and
applicable, SLTs' participation in this research was ckudize to the organisational barriers
to implementing evidenekased practice identified in chapter 2 of this thesis, the
participation of SLT managers was also essential. This was achieved throughout this project
(i.e., focus groups, interviews, validitssting) and this work was the first of its kind to use
co-production techniques with SLTs to develop a clinical resource. This was an innovative
step for SLTresearch antelped ensure that the development of this complex intervention
(i.e., SuSSD) wasifitgrounded in clinical practice.

Secondly, developing SuSSD could also be considered complex as children with
phonological impairment are a heterogeneous population (Baker and McLeod 2011a). This
meant that the content of SuUSSD had to account foraestatd-relatedvariables (i.e., age,

severityetc.). Additionally, the evidenclease for the three intervention approaches focused

4 An interventionwith fiseveral interacting components ( Cet ah 2008, p.165p
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on within thisthesisis somewhat complex (see chapter 4). This is due to the predominance of
case study descriptions and single case experimental design studies as the basis of their
efficacy/effectiveness (Wreet al 2018). Additionally, although each approach has been
proven to be clinically effective, there are inconsistent findings regarding which approach is
themosteffective and efficient for children with phonological impairment (Detldl 2008;
Rvachew and Nowak 200Ippbaand Unal 201 These issues increase ttomplex
nature of this study, but at the same time illustrate its importance to the SLT profession.
Due to the multifaceted nature of the development of SuUSSD, its design was guided
by theMRC framework (Craiget al. 2008). As this thesis was exploratoand developmental
in nature, this work remained within the theoretical exploration, modelling and exploratory
trial phases of the MRC guidelines (see Figure 3.2). Further testing, leading to translation of

SuSSD into clinical practice will be undertakesspdoctorally (MRC stages 3 and 4).

A Scoping review (chapter 2)

0) Pre<clinical / A Systematic review (chapter 4)
theoretical AUK-wide, online survey (chapter 5)

AFocus groups and interviews (chapter 6)

1) Modelling AResource cproductionworkshops (chapter 7)

2) Exploratory /
Pilot Trial

AExploration of the face validity of SuSSD (chapter 8)

3) Randomised

Controlled Trial APostdoctoral work: feasibility trial and RCT

4) Long-term

Implementation APostdoctoral work

Figure 3.2 - Stages of this study mapped onto the MRC stages for the developmen

evaluation of complex intervention€&dmpbellet al.2000;Craiget al.2008)
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Within health sciences, the transfer of knowledge (i.e., research findings) into practice
can be a slow and unpredictable process (Gratah2006; Kitson 2009). While
developing an evidendeased clinical resource is difficult, it is also challengimg t
sucessfully transition it from eesearch environment into clinical practice (Gebal.2007).
Therefore, to support the successful adoption of SUSSD into clinical practice it was essential
to reflect on the role of context and wider systems (i.e SNH the early development stages
(Moore and Evans 2017). Although the MRC guidelines (Graal.2008) emphasise the
importance of underpinning an intervention with individual change theories, these guidelines
do not appear to consider the wider cohtelxen discussing intervention development

(Moore and Evans 2017; Richards and Hallberg 2015

3.4.2 The Knowledge to Action framework
A s canceptual framework intended to help those concerned with knowledge translation
deliver sustainable, evident®msednterventions ( Feti aB201H, p.2)the Knowledge to
Action framework (Graharet al.2006) was also used to guide this stulye Knowledge to
Action framework was developed througtreview ofthe common elements 81 different
planned action theas(Strauset al.2013).1n studies which aim to influence change at a
wider level (i.e., communities, organisations etc.) there is aftehanceon the use of
individual change theories which are not effective for facilitating{@mm changet this
wider level(Moore and Evans 2017). Howevére Knowledge to Action framework
assumes a systems perspective, which means the wider environment is considered. This
increases the possibility of SuSSD being successfully transitioned into clinicat@ra the
future.

Prior to deciding to use the Knowledge to idntframework to guide this thesisther

frameworks and models were thoroughly considered. For exam@eé? ARIHS framework
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(Kitson et al. 1998) was considered to assist the implememtatievidencebased practice.

However, the Knowledge to Action framework (Graheinal. 2006) provided more detailed

guidance on the stages of evidence translation into clinical practice so its use was preferred.

The COMB model (Michieet al.2011) was ao considered to guide thikesis This model
considers a personé6és/ group of peopleds capab
behavioural change. The COGBImodel therefore can be used to enhance understanding of
behaviour to bring about behaural change supported by the Behaviour Change Wheel

(Michie et al. 2011). It can also be used to design interventions. While the-B@iddel

woul d have facilitated o IKeowledgetd ActomframeworlSL Ts 6
supported the observatin  of SLTsd cl inical practices whi c
change (i .e., by targeting areasThef <cl ini cal

development of kowledge translation tools, such as clinicabglines or decisioimaking
tools is supported by thé&nowledge synthesis stage of irowledge to Action framework
(Brouwerset al.2013).Therefore the Knowledge to Action framework is commonly used to
transfer esearchnto practice(Grahamet al. 2006)which iscommensurate witthe aims of
thisthesis.

Successful translatioof research intgractice requiresxchange between researchers
and clinicians (Salsberg and Macaulay 20TBe Knowledge to Action framework goes
beyond the PARIHS framework and tBehaviour Change Whe@0OM-B model as it
recommends the use of-pooduction withpotential enelisers of the resour¢&rahamet al.
2006 Strauset al.2013. Co-production is vital to ensure links between research and context
(i.e., NHS) (Moore and Evans 2017), &xilitate aknowledge exchange cycle and support
long-term SLT engagement with SuSSD and its future testingduoxdorally (Moore and
Evans 2017Wensinget al 2013. The end result of eproduction(i.e., a developed resource

such as SuSSD) will differ from the @product ofa developmenprocessvhich only
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involves academics (Hickest al. 2018) as it will increase the clinical acceptabittyd
feasibility of the resourceThis was therefore a benefit of choosing the Knowledge to Action
framework to guide thiesis.

Unlike the COMB model, theKnowledge to Action frameworgrovides guidance on
the implementation and evaluation portions of intervention development. This was useful to
consider the longerm translation of SUSSD into clinical practice, whicthis eiltimateaim
of this work following further postioctoral investigationMoreover, the ultimate aim of the
Knowledge to Action framework is to enhance health outcomes (Grahah2006). This
matches with the aim of this thesis SUSSD aims &upportSLTOuse of evidencbased
practice. Carrying out truly eviderdxased practice (i.e., the integration of child factors,
parent preference, SLTsvidenocewDollaghamp2607))cam ce and
enhance the effectiveness dmde-efficiency of intervention received by children with
phonological impairment, improving their SLT outcomes (Ebbels 2017). The Knowledge to
Action framework was therefore best suited to the needs of this project.

The Knowledge to Action framework is underpinngdobannedaction theory, which
involves intentionally causing change within a group of people, in this instance SLTs
(Grahamet al.2006 Grahamet al 2013. Research involving the use of planredion
theories often collaborate with individuals but darengineer change within larger contexts
(i.e., SLT practice within the NHSWithin the current thesishis was achieved via the
steering group andesourceco-production wokshops primarily. Using planneattion theory
allows change to be caused rattiem just observed (Grahaghal.2007). The Knowledge to
Action framework has two stages: knowledge creation and an action cycle. These stages tend
to be fluid due to the dynamic process of knowledge translation (Grethaln2006). The
Knowledge to Aabn framework itself can provide a theoretical underpinning to research

when it is fully integrated into the implementation of knowledge to practice (€ield
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2014). This is how this framework was used within this project. The stages of the Knowledge

to Action framework, and the steps within these have been mapped to the current study in

Table 3.2.

Table 3.2 - Application of the Knowledge to Action (KTA) framework (Grahatral. 2006)

to thisthesis

Stageof KTA framework

Application to this thesis

STAGE 17 KNOWLEDGE CREATION

Synthesis of literature

Scoping review; systematic review

Steps of enquiry

UK-wide, online survey;

focus groups and interviews

Creation of a tool/product

Resource cgroductionworkshops
development of SuUSSD

STAGE 27 ACTION CYCLE

Identify the problem and knowledge needed to

address it

Scoping review; systematic review;
survey; focus groups, interviewsy-
production workshopdogic

modelling

Adapt knowledge to a locabntext

Resource cgroduction workshops
face validity study

Assess barriers and facilitators related to the

knowledge to be adopted

Resource cgroduction workshops

face validity study

Develop andexecute knowledge creation (stage

and promote awareness

Steering group; resource-co
production workshops; logic
modelling; dissemination of SUSSD

information; postdoctoral work

Monitor knowledge use andakeanynecessary

changes

Face validity study; posioctoral

work

Evaluate impct

Postdoctoral work

Sustain knowledgese

Postdoctoral work
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3.4.3 Intervention mapping framework
To ensure the robust development of SuSSD, the Intervention Mapping framework
(Bartholomewet al. 1998) was usedThe Intervention Mapping framework was only used to
guide SuSSDO6s design and development. Theref
Action framework (Graharetal. 2 006) and was i ntegrated intoc
tool / product 0 adrlke The Intervemtion Magpingsfraniewakmyave more
specific guidance on how to designd develop SuSSD robustly thaas provided within
the Knowledge to Action framework. See Figure 3.5 for an overview of how these
frameworks interacted within this thesi

Other frameworks were considered prior to choosing the Intervention Mapping
framework.For example, the 6SQuID (Six steps in quality intervention development) (Wight
et al 2016) was also considered to guide intervention development. However, as the
Intervention Mapping framework (Bartholomewval. 1998) used logic modelling and
advocatedforcpr oducti on to maxi mise the effectiven
decided that this was better suited to this work. Likewise, thdREframework (Glagiow
et al.1999) was also considered. AV centres around the translation of research into
practice howeverit does not provide guidance on interventioarpling and development
specifically which is whawas needed for this thesiBue to this the Inervention Mapping
framework was chosen to guide SuSSDbés pl anni
framework for effective decisiemaking at each step of resource development and
implementation and fitted the needs of this study (see Figure 3.3h¢Ranewet al. 1998).

The six stages of Intervention Mapping allow for the integration of theory, research
findings and information from the local context in an iterative process (Bartholetraw
1998). Like the Knowledge to Action framework (Graheral. 2006), Bartholomewt al.

(1998) recommend that the target audience are involved in the resource development process
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(i.e., via ceproduction). As mentioned, garoduction has many benefits including:
facilitating longterm participanengagement witBuSSD and establishing a knowledge
exchange cycle between research and practice (i.e., researchers and SLTs) to develop the

most clinically relevant and feasible resource possible.

1. Logic model
the problem

6. Evaluate the 2. Identify the
success of the resource's objectives
resource and potental outcomes
(via a logic model)

5. Identify an
implementation
plan for the
resource

4. Produce the
resource

Figure 3.3 - The Intervention mapping framework (Bartholomeinal. 1998)

3.4.4 Logic modelling

To overcome the many challenges associated with successfully transitioning an evidence
based resource into clinical practice (Gegbhl.2007), the Intervention Mapping framework
calls for the use of logic modelling (Kellogg Foundation 208dlpgic model is a systematic
and visual representation of a system which recognises the important aspects of an
organisation and the relations witht (Andersoret al.2011; Kellogg Foundation 2004). A

logic model can provide stakeholders with information aldwt a resource is necessary and
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the associated outcomes for their gii€allogg Foundation 2004). This involves deliberation

of the issues facedgcognition of thanecessary resources and activities, the outputs from

these, as well ake short and lonterm outcomeand the impact the resource will have at
different levelqi.e.,thesocioecological modefMcLeroyet al 1988). This is crucial to

ensure that key stakeholders (i.e., SLT service managers, SLT commissioners) understand the
need for SUSSD, and how it is expected to support their staff and seénvilcegongterm

The use of logic modelling also has clear importance for SLT service commissioners and

NHS policy makers because a strategy to develop, implement and evaluate complex
interventions within resoureeonstrained settings, such as the NHS, is partigutaportant

(Chenet al. 1999; Kellogg Foundation 2004)his knowledge exchange promotes

stakeholder awareness and engagement, which is particularly important for the outcomes of
this work.As a logic model can illustrate this important information Visuend time

efficiently it can be easily transferred between both research and practice settings. This makes
it a valuable aspect of the intervention development proSessTable 3.3 for the logic

model developed for this thesis.

3.4.5 The scio-ecologicalmodel

The Intervention Mapping framework (Bartholometal 1998) also calls for the target

audience to understand the intended outcomes of a resource and the methods of achieving

these Within this thesisthis was achieved through the use of the secmogical model

(McLeroy et al. 1988)adapted from Bronfenbrenner (1979he socieecological model

assumes that an i ndi vi dubaHadosram$oggeststhattheent i mp
behaviour of mdividual people influences environmental cha(igeLeroy et al. 1988).1t

also assumes that there are different totarmecting levels within the environment (i.e.,

individual; interpersonal; community; organisational gmalicy) and focuses on the
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interrelations between individuals and these levels (see Figur@\&igroy et al. 1988).
Thereforeusing the sociecological modelithin this thesiswrtured thinking beyond who

the SuSSD resource was for (i.e., individual level) and was used to falideo the context

that it will be transitionedhto, planning for any foreseeable implementation issues (McLeroy
et al.1988). This is important as planning for change within complex settings should consider
the interactiondetween the resource (i.e.,S8D) and the context into which it will be
implemented (e.g. SLT services within the NHS) (@&tohl. 2007).Due to the emphasis on
stakeholders, active participation of the target audience throughout resource development
(planning Y i mlprgeeaaspechof thetsoecaological nsodeh(McLerogt al.

1988; Mooreet al.2015). Hence c@roduction of SuSSD with SLTs/SLT managers was a

crucial element othis thesis

Individual : SLT

Interpersonal: Child,
parent/carer, SLTs' peers, SLT
managers

Organisational: NHS, SLT
service management

Community: SLT services,
schools/preschools, families

Policy: Commissioners,
RCSLT, policy makers

Figure 3.4 - The socieecological model (McLerogt al. 1988) applied to thithesis
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Table 3.3 - A logic model for this thesis

commissiones/policy makers

Context Resources Activities Outputs Outcomes Impact at socieecological
levels
1 Ulster Supervision | T Ulster University assessmen| 1 Ethical approval Shortterm: Individual:
University team 1 Supervisor/advisor meetings| 1 Agendas and The developmentof - | ncreases
1 Northern Funding 1 Attend training ! minutes of Sussb involvement in researcl,
Ireland (DEL) 1 Ethical applications meetings Determination ofthg - | ncr eases §
SLT Training f Hold steering group meeting{ 1 Data (i.e., raw face validity of awareness of literate
services Ulster f Recruitment and analysed) fol SuSsD %LI (NHS) &
f gli_(dee gz:;/tersny T S;:zg; urzlt(;?:m with local T _(Ie_ice:r;iztage Longterm (post Community (SLT services);
ervices Steerin _ _ doc): - Startacultureof
g 1 Meeting/contact with SLT | T A resourceo Feasibility RCT t evidencebased practice
(survey) group service managers support easiviry! ° within SLT services
f Northern Healthand | q Discussions with IT dept use of evidence determlng it SuSSD) _ Closingtheresearch
Ireland Social Care | ¢  Conductscoping review based practice f:aneffectlvely practicegap in SLT
policy Trusts 1 Conductsystematic review 1 Presentations for I ncr e a S € Policy_. Increased awarenes
level Local 1 Design and implement survel dissemination of res..earch in 31]‘ policy makerst_regardlng
collaborators | ¢ conduct focus groups and andor practice and e fesearcpractice gap
SLT — conferences improve speech ad SuSSDOos wu
interviews bridging it.
managelqg conductesource co 1 Publications outcomes for
support development workshops children with
Participants | ¢ Resourcalevelopment phonological
SLTs/SLT § Face walidity testing impairment
managers 1 Data analysis
1 Writing up of work
9 Dissemination of findings
1 Conversation with
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Knowledge

KTA
framework

creation

Literature synthesis:
scoping review;

systematic review

Figure 3.5 - How each
framework and model
was used within this

study

Enquiry via a survey,
focus groups and

interviews

Resource cgroduction
workshops

Intervention Mapping
framework

Logic model of the problem ared
and potential study outcomes

Design the resource via €o
production workshops

Develop the resource in eo
production workshops

Explore the face validity of SuSS

Postdoctoral work (i.e.,
implementing and evaluating SuS
in clinical practice)
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Action cycle

Logic modelling of the proble
memmmmen  2Nd how it should be addressg
Considering the socio J
ecological model
Adapt research to the local conte

Assess barriers and enablers tg
knowledge transfer into clinical
practice

- Explore the face validity of SuSY
Dissemination of findings

Considering the socio J
ecological model

Postdoctoral work (i.e., implementing
and evaluating SuSSD in clinical prac




3.5 Study methodology

3.5.1 Study design
To achieve the aims armdbjectives of this thesis five stages were necessary
1. A systematic review of the evidence;
2. Anonline,Ukwi de survey of SLTs6 clinical pract.i
3. Focus groups with SLTs and 1:1 interviews with SLT managers;
4. Resource cgroduction workshops and;

5. A face validity exploration.

Each stage was imperative to the outcome oftligsis This study was developed so that the
information gained in the earlier stages would be the basis for the future stages: a sequential
design (see below research strategction(3.5.2)for more information). Therefore, this

work began by undertaking a systematic review of the evidence. This allowea for
investigation into the effectiveneandintensityof the thregohonological intervention
approaches. FollowingthiasUKwi de, onl i ne, anonymous survey
with children with phonological impairment was developed and disseminated (Hepalty
2018). This allowed for an overview of current clinical practice to be gathered. The findings
from the literature (i.e., systematic review, chapter 4) and clinical practice (i.e., survey,
chapter 5) were then compared and explored in a series of focus groups with SLTs and 1:1
interviews with SLT managers in the thsthge of this study (chaptey. @hisallowed for a
comparison to be made between research and current practice. It also afforded SLTs an
opportunity to provide reasoning for identified resegpcictice gaps and shadeas on how

to overcome these, which aligns with the research recommensiaf McCabe (2018).
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In a series of c@roduction workshops in stage 4 of this thesis, and using the
information gathered through the previous study stages, the online SuSSD resource was co
produced with members of the target audience (i.e., SLTs/Sihageas) (chapter 7). The
use of ceproduction was innovative as it had never been used before within the field of SLT
to create a clinical resource. {pooduction promoted engagement with this research,
meaning that participants shared ownership of Su@®&hsinget al.2013) It also enhanced
the clinical applicability and sustainability of SUSSD (Moore and Evans 2017). Finally, the
face validity of SUSSD was tested by a group of its target audience (who had not participated
in the study until this stage) in a focus groutimge 5 of this thesis (chapter 8). This
provided initial feedback on whether SuSSD w
of research to practice when working with children with phonological impairment.

The ultimate aim of this work is to succksly integrateSuSSDinto clinical practice,
i mpacting positively on SLTs®6 use of researc
impairment. To achieve this, in addition to work outlined within this thesis, SUSSD will be
investigated postloctorallyt o det er mine i f it can effectivel
in practice and improve speech outcomes for children with phonological impairment. This

aligns with stages 3 and 4 of the MRC framew@kaiget al.2008 (see Figure 3.2bovs.

3.5.2 Researchstrategy

Due to the use of both quantitative (i.e., survey) and qualitative methods (i.e., focus groups
and interviewsgo-production workshops) this wasmixed methods research study (see

Figure 3.6). The use of mixed methods research bridges the gap between qualitative and
guantitative research (Onwuegbuzie and Leech 2004) and can strengthen a research project
(Greene and Caracelli 1997). Within thigsks, there was the needctambine both methods

to gain ahorough understanding of gaps between research and practice for children with
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Figure 3.6 - An overview of how the quantitative and qualitative stagdhisthesisfeed into one another
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phonological impairment (Greene and Caracelli 1997; Johnson and Onwuegbuzie 2004).

To align with the aims and objectives of this thesis an explanatory sequential mixed

method design was employed (see Fig@t&). The quantitative and qualitative data within

this study was collected sequentially (i.e., survey then focus groups and interviews).

Gat hering

UK-based literature (partidarly on intervention intensity) available, leading to the primary

i nformati on o

n SLTs® current

pract

use of a UKwide survey to gather this information. To further explore the survey results, and

any researcipractice gaps qualitative methods were necessary. A mixed methods approach

allowedfor the corroboration of results and supports the elaboration and/or clarification of

the results from one method with the results of another method (Geeah&989).

Therefore, within this thestbe survey results collected were used as a basiB6@uestions

in the focus groups and interviews. The survey results were presented to the participants for

discussion in the form of graphs or tables. This meant that the survey findings were

corroborated and elaborated upon by SLTs providing depttetbridings. This design also

allowed for the introduction of new perspectives on the survey findings and expanded the

depth and breadth of knowledge collected from the survey (Getexhel 989).

Quantitative data
collection and
analysis
(survey)

Figure 3.7 - An overview of the data collectiamandanalysis within this explanatory sequer

Presentation of the
survey findings for

B 7 discussion within

focus groups and
interviews

mixed methods design

SAA mi xed

guantitative data in the first phase, and then uses a qualitative phase to help explain the

..............

Qualitative data
collection and
analysis
(focus groups and
interviews)

m ethhahinvalves adwapbasegproject in which the researcher collects

guant i t at(Creseell andCseswielt2618, p.248
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The sequential method of data collection suited the needs dfdisisbecause it
allowed for a large amount of mfmation to be gathered from SLTs Wide, and then the
results to be followedip and given depth by a small number of purposefully selected
participants from Northern Ireland (Creswell and Creswell 2018). Moreoveddsign
allowed for theresearch{chapter 4, systematic review) and the quantitative data on current
practice (chapter 5, survey) to be gathered and compared initially, which was necessary
groundwork to meet the aims of thisesis The explanatory sequential mixed methods design
then allowel for these results to be taken one step further, to be combined and used to explain
the differences between research (chapter 4) and practice (chapter 5). This provided
invaluable depth to this thesis.

This explanatory sequential mixed methods designnmasr e s ui t abl e t o t#
aims and objectives than a convergent mixed methods design as this focuses on comparing
perceptions taken from qualitative and quantitative data which are usually collected at the
same time (Creswell and Creswell 2018). Maild not have suited the needs of thissis
due to the need to have collected and analysed the survey results prior to the qualitative
exploration of these findings, which was the primary focus of this research (i.e., to identify
and explorghe resealtpractice gap).

An explanatory rather tharexploratory sequential mixed methods design was
chosen as an exploratory sequenti al mi xed me
gualitatively at first, and then builds a tool for quantitative exploratiom these views
(Creswell and Creswell 2018). This was not suitable forthigsisas without the UKwide
survey, limitedugo-d at e i nf or mati on was available on S
with intervention intensity, to compare to the literature (as identified in chapter 2). A
preliminary survey was therefore logical andessary to gatherfinor mat i on on UK S

practicesdbefore the reasons behind these practices could be explored further.
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3.6 Data collection

The data collection method for each stage of this thesis was carefully chosen based upon the
aims and objectives of &l stag. A systematic review, an online survey, focus groups, 1:1
interviews, ceproduction workshops and a face validity exploratie@re undertaken within

this thesis A brief discussion of, and rationale for each data collection method will now be
provided, although an Haepth methods section will be provided within each individual

chapter.

3.6.1 Systematic review (chapter 4)

Conducting more systematic reviews is a research priority for SLTs (McDomrbadh

2011). Systematic reviews support evidebesel practicewhich was an aim of this work

Hence, a systematic review of the evidence of the three phonological intervention approaches

of interest (i.e., conventional minimal pairs, multiple oppositions and the complexity
approaches) was conducted. Theasepr oaches were identified as
practices via the scoping review outlined in chapter 2. The systematic review was also
necessary to gather information on how much intervention is provided within the literature

for these approachéise., intensity), as this is an und@searched area which is clinically

important (Baker 2012 Warrenet al.2007). The systematic review was written in line with

the PRISMAP (Moheret al.2015) guidelines.

3.6.2 Online survey (chapter 5)

The use of anmine survey was a gateway to gathering-WK de data on SLTsO c
practices. Surveys are a common method of gathering primary, quantitative data from

healthcare professionals (Marsden and Wright 2010; Mg all. 2001). As the survey

aimed to recei® UK-wide responses an online method was both cost anecftiinogent
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compared to conducting a postal survey (Fowlet &l.2002; McDonald and Adam 2003).

The electronic nature of this survey meant that it could be advertised via social media which
could include a direct hyperlink to the survey increasing its accessibility. Advantages of the
use of an online platform also include that participants can receive email reminders to
complete the survey potentially increasing the response rate (Backtrant999), and the

data will be collected in an online format reducing the tbueden of transferring data for
analysis (Fowler Jet al.2002). An online survey method provided an effective and efficient
method of design, dissemination, data collectionaralysis with no associated cost and

limited time-burden for both the researcher and participants.

3.6.3 Focus groups and 1:1 interviews (chapter 6)

Focus groups were used in tthesisbecausehey can collect a considerable amount of data

in a shortime-frame (Green and Thorogo@@14 Marshall and Rossman 2011

Importantly, focus groups are an avenue to developing participatory pr&&tesn(and
Thorogood 2014 This was considered essential as th@maluction of SuUSSD was a central
aspect ofhisthesis,and participants from this stage would be selected to attend-the co
production workshops ithe next stage of this studlthough many other benefits of using
focus groups were noted (i.e., there was flexibility to immediately fellpvon reponses)

some limitations did also exist. In particular there were potential issues with power dynamics
between researchers and participants due to the irmidgder role of the researcher (i.e.,

being an SLT and a reseher) (Marshall and Rossman 201Additionally, the researcher

may have been in a perceived position of power as they were interviewing participants about
their clinical practices. The use of reflexivity, in particular a reflective journal, assisted in

overcoming this limitation.
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Face o face, 1:1 interviews were used as a method of gathering data from SLT
managersWhen designinghis thesispotential power relationships between SLT staff and
management were considered. As homogeneity is recommended in focus groups due to the
potentialinfluence on how participants may interact (Carey 1®8drshall and Rossman
2014), clinical SLTs took part in focus groups while SLT managers participated in 1:1
interviews. Additionally, as roainaeglelr sé sched
interviews were practical in overcoming this barrier. Interviews are a prominent method of
data collection in qualitative health research (Green and Thorogodyl 2td are
economical in terms of time and resources (Silverman 2006), making them suitalsie for u

within thisthesis.

3.6.4 Resource cedevelopment workshops (chapter 7)

Co-production is in line with guidance from both the Knowledge to Action framework
(Grahamet al 2006) and the Intervention Mapping framework (Bartholoreeal. 1998).
Therefore, conducting eproduction workshops was essential to the outcontiei®thesis
Interactive workshops are suitable for gaining feedback on a resource (faatl2z014),
which was essential to meet the aimshid thesis Workshops were also chosen as they are
centred on participatory activities. They promoted active engagemidis projectand
stimulated the knowledge exchange cycle so that together, the group achieved an end goal
(i.e., the development of SUSSD) (Blw et al 2014). SLTs and SLT managers who
regularly worked with children with phonological impairment were chosen to participate in
these workshops as stakdders with relevantxerience, and potential users of the created
resourceshould contributéo the devlmpment of a clinical resourc&¢wen and Graham

2013;Mooreet al.2015.
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3.6.5 Face validity exploration (chapter 8)

The face validity of SuUSSD was explored through a focus group with five members of its
target audience who were not involved vitile project until this stage. Face validgya
perceptiorbased measure of validityhich can provide good insight intbe clarity and

usability of SUSSD by its target audierasel thus provide useful information foquality
improvement This isparticularly important aSuSSD is intended to be translated into

clinical practice, soensuringthat clinical SLTs can access and navigate it successfufy is
paramount importance in the first instance.rétiver, ensuring that SuSSD reflects its

interded aim is also crucial in the early stages of development, and face validity is a good
measurement of this (Hardesty and Bearden 2@0f)cus group was chosen as it facilitated
conversation between participants and allowed for a large amount of infomrtabe

collected from SLTs and SLT managers with varying backgrounds (i.e., different job roles
from across Northern Ireland) within a short period of time. Due to time restraints associated
with thisthesis t hi s met t he pgoodjassdar fatsre imveskgdtioniraon d s et

SuSSD postloctorally.

3.7 Data analysis
The survey data in stage 2 were analysed deductively using an online statistical software

package, SPSS, (IBM Corp 2013). Data were cleaned and checked for errors. To determine the
intervention approaches and intensities most often used by SLTs to remediate phonological
impairment, mainly descriptive statistics were calculated (i.e., percentages). More detalil is
provided in the individual survey chapter (see chapter 5).

Data for thegualtative aspects of this thegise., focus groups/interviews, face validity
focus group) were analyses i ng Br aun and s@desof thematc analysi@ 0 6 )
(see Table 3.4belowBr aun and G15aainkchetidist for gabdtidematic analysis

was followed. All themes emerged from close familiarisation and analysis of the data, rather
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than preexisting knowledge. Thematic analysis was chosen as a data analysis method due to
its flexibility, ability to highlight similarities and differences across the collected data, and
capacity to produce unexpected insights into a topic area (Braun and Clarke 2006). Moreover,
thematic analysis produces accessible results that can be easily disseminated to the target
audience (SLTs). These advantages aligned with the aims of this study, making thematic
analysis an appropriate data analysis method.

As the main aim of the resource-pooduction workshops was to develop the SuSSD
resourceall data (i.e., transcripts,iffl chart paper) were harahalysed by the first author
pulling out the main development ideas within each workshop. These main workshop findings
were then fed back to participants in subsequent workshops (or via email following the final
workshop) for comrant, agreement or amendment in a cyclical process of triangulsttova.
in-depth information on data analysis, and rigour and trustworthiness procedures are provided

in relevant chapters (chapters 6 Y 8).

Table 3.4 - How thematic analysis (Braun and Clarke 2006, p.35) was applied thebis

Thematic analysis How this was applied tothis thesis
stage
1 Familiarisation with  Each audierecording was fully transcribed word for word k

the data theresearcher, noting down initial ideas
2 Generating initial Initial codes were produced by coding key aspects of eac
codes transcript and gathering relevant data to each code

3 Searching for themes Coded extracts were organised into potential thameg all

focus group and interview data

4 Reviewing themes The appropriateness of each theme was checked in relati

the coded extracts and all data gathered
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5 Defining and naming The content of each theme was refireud representative

themes name were generated for each theme andteeme

6 Producing the report The essence of the data was written up with the use of

appropriate direct extracts from the data

3.8 Ethics and research governance

For the Ukwide, online survey of clinical practice (chapter 5) ethical appmeaal sought

and received from the Instituté Nursing and Health Research, Research Goverrkliee
Committee at Ulster Universitgée Appendix 1Q). All data weresollected anonymously

using Qualtrics. A participant information sheets provided upon accessing the sunsae(
Appendix 102), and electronisubmission of the completed survey implied condent.all

the remaining stages of thisesis(i.e.,chapts 6 Y 8) et hical approval
Research Governance Filter Committee, Institute of Nursing and Health Research at Ulster
University (27" November 2016) and research governance was approved by all five Northern
Ireland HSCTgsee Appendices 1088  18). Due to the use of NHS staff only this work

was GafREC (i.e., Government arrangements for Research Ethics Committees) exempt, and
an application to th®ffice for Research Ethics Committees Northern Irelaad not
necessaryinformed, written cosent was taken from all participants at the beginning of each
focus group gee Appendices 10.14 and 30), interview Eee Appendix 1A5) or workshop

(see Appendices 1BY 10.20).Electronic submission of the survey implied consent.

3.9 Conclusion
This thesis utilised an explanatory sequential mixed methods desigiptodiece an online,

evidencebased clinical resource named SuSSD. The ultimate aim of SUSSD is to support

SLTs to consistently implement research into practice for children with pwoal
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impairment, making their clinical practices more evidebased which will subsequently

improve SLT outcomes for these children. There were five fundamental stages within this
thesis Firstly, information on both research and practice was gatlaadompared to

reveal gaps. These gaps were explored from the perspectives of those who experienced them
(i.e., SLTs/managers) and insights into potential ways to overcome the gaps were
investigate. This led to the cproduction andacevalidity testingof SUSSD. The steuf
enquirytaken toinform, develop and test the face validity of SUSSD are outlined in the next
chaptersAs a starting point, chaptercbntains a systematic review of the three intervention

approaches of interest to this thesis.

83



4. Intervention approaches and intensities for phonological

impairment; A systematic review

4.1 Introduction

One trend identified through the scoping rev

long-standing approaches which emptigvelopmental target selection criterag|

conventional minimal pairs) rather than approaches with more complex target selection

criteria .g.multiple oppositions or the complexity approaches: maximal oppositions, empty

set, 2/3 element clusterJhis is despite thexisting evidence that using the complexity

appraches or multiple oppositions therapgpy create more rapid systesmide change than

conventional minimal pair therapy for some children with phonological impairment (Gierut

1990; Gierut 1991Topba and Unal2010; Williams 2005). However, the literature in this

area is somewhat unclear (Doetdal 2008; Rvachew and Now&01), possibly impacting

on SLTs6 understanding and use of these appr
Due to this, there was a need to critically analyse the efficacy/effectiveness of these

approaches, considering the methodological quality of the evidence, to @&farfns 6 c | i ni ¢ .

decisionmaking. This is what this systematic review aims to accomplish. The latest research

priorities exercise for therapy professions (McDonoeal 2011) recommended that more

systematic reviews were conducted within SLT and idextifhe need to evaluate SLT

interventions to develop the evidergase. The current study is in line with both of these

recommendationdvioreover, conducting a systematic review corresponds to the Knowledge

to Action f r amawoos)kiwlege S§yntlesisastage. Systematic reviews

are usefuknowledge synthesi®olsas they can be used to gain understanding of

inconsistencies in the evidenioase and identifgaps in knowledge (Straus 2013).
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4.2 Background

4.2.1 Treatment of phonological impairment
Phonol ogi cal i gnigvalinguistie difficulty with RRarning the phonological
system of a language characterised by patteased speech errer@icLeod and Baker 2017,
p.576) It does not have a known cause. Children with phonological difficulties are the most
common subtype of speech sound disorder (SSD) seen clinically (Broomfield and Dodd 2004).
The provision of SLT intervention for phonological impairment is effectivev(etal. 2004),
and in a narrative review of phonological intervention studies Baker and McLeod (2011a)
reported 46 different approaches. These approaches included: conventional minimal pairs
(Weiner 1981); the cycles approach (Hodson and Paden 1991gont@exity approaches
maximal oppositions (Gierut 1989), empty ¢$&ierut 1991), 2/&lementclustes (Gierut
1998; Gierut and Champion 2001); phonological awareness intervention (Gillon 2000); the
psycholinguistic approach {&khouse and Wells 1997inultiple oppositions (Williams
2000); Parents and Children Together (PACT) therapy (Bowen and Cupples 1999); Metaphon
(Dean and Howell 1986) and; ndinear phonologyBernhardt and Sto€bammon 199

McCabe (2018) noted that SLTs treating children witbnological impairmerface
decision fatigue and choice overload due to the high numbers of possible intervention
approaches, all of which have similar levels of evidence. fiégdgientlyleads to SLTs opting
not to change their current practices whicksghem at risk of not using ttp-date, evidence
based approachesich could be more clinically effectivand timeefficient than their typical
provision.Moreover,there is a lack ofigorous researcto provide SLTs with guidance on
decisionmaking betveen intervention approach@aker and McLeod 2011aJhis tends to

lead to inconsistent implementation of SLT servisrcow 2008)and an eclectic approach
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to the remediation of phonological impairment (Joffe and Pring 2008; Laneaste£010;
Roulstone and Wren 2001).

To support -Bakingbétwektrephdnaagicahinterventiotiss
systematic review focused on three intervention approaches: conventional minimal pairs
(Weiner 1981); multiple oppositions (Williams 200@nhdthe complexity approaches
maximal oppositions (Gierut 1989); empty set (Gierut 1991) anél2f8ent clustes (Gierut
1998; Gierut and Champion 2001). These three approaches were chosen due to the possibility
that the complexity approaches and the multiple oppositions approach may be more effective
and timeefficient forsomechildren with phonological impairnmé than the intervention
SLTs are currently favouring: conventional minimal pair therapy (MclaawtiBake2014;
Gierut 1989; Gierut 1990; Gierut and Neumann 1$8yartyet al. 2018; Topbaand Unal
2010; Sugdeeet al.2018). literature in this area @mewhat complex and unclear.
Therefore, this study aimed to provide a synthesis of the clinical effectiveness (i.e., outcome
measurement (e.g. percentajeonsonants correct (PCC)) and theficiency (i.e.,
intensity) of these three intervention apptoacs t o support Suaking.A cl i ni
thorough description of each intervention approach of interest, and the theories underlying

them is provided below.

4.2.2 Conventional minimal pairs

The purpose of the conventional minimal pairs approach (W&8&%) is to eliminate

homonymy and increase speech intelligibility. Conventional minimal pair therapy is based on
the theory of atural phonology (Stampe 1979) whidictates that phonological processes or
patterns are targeted in intervention, rathen thdividual sounds. This is due to the

underlying belief that children are born with an intrinsic set of phonological processes which

are often realised in an easier way in the early yeagsfihal consonant deletion), but
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become more adulike as time progresses. Until Ingram (1976), children with phonological
impairmentreceived articulatiofibased intervention (i.e., a sound by sound approach). It has
sincebeen shown that providing this articulatibased intervention fcchildren with
predominantly phonological impairment is not the most efficient treatment method (Dodd
and Bradford 200Klein 1996;Lousadeaet al.2013.

The second theory underpinning conventional minimal pair therapy is the Pragmatic
Principle of Infomativeness (Greenfield and Smith 1976). This principle dictates that the
listener (i.e., the SLT within intervention sessions) should provide support in repairing
breakdowns in communication (euging requests for clarification). Providing these chances
to repair communication allows the child to create a contrast between two sounds and
eliminate homonymy in their speech.

Based on these theories, the developmental target selection criteria used by conventional
minimal pair therapy includes the following

1. Phonemes impacted on by phonological processes affecting speech intelligibility;

2. Early developing phonemes;

3. Stimulable sounds that are included in the child's phonetic inventory;

4. Phonemes that the child has some productive phonological knowledge (PPK) of.
The conventional minimal paapproachs suitable for any child with a loss of contrast
between sounds andistone of the most popular approaches used to remediate phoablogic
impairment worldwide (Hegartgt al 2018; Joffe and Pring 2008; Oliveigaal 2015;

Sugderet al 2018).

4.2.3 Multiple oppositions
Multiple oppositions therapy (Williams 2000) is primarily suited to cleitdwith

phonological impairmentharacterised bghoneme collapse. Like conventional minimal pair
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therapy, multiple oppositions attempts to el
differences exist as multiple opposition therapy is based on two main principles. Eirstly,
addresses homonymy loging larger treatment sets (i.e., up to 4 target sounds) (Williams
2010). The wuse of a higher number of 1interve
erred phoneme with one target phoneme (and hence one target process/pattern as in
conventiol minimal pairs) is based on the premise that presenting the child with a variety of
diverse new phonemes addressing several phonological processes could assist them in
reshapingheir phonological systemore rapidly (Williams 2010).

The secongbrinciple underpinninghe multiple oppositiongpproachs that target
selection isbasedonthechib s i ndi vi du a landsltemtred ondéwo mdividlah p s e
concepts:

1. Maximal classification: phonemes within the collapse are as maximally difteren
from each other as possible (i.e., in terms of place, manner and voicing) and;

2. Maximal distinction : target phonemes chosen within the phoneme collapse are as
maximally different from the erred substitute sound as possible (i.e., in terms of place,
mannerand voicing).

Therefore, targets selected for intervention
principles around maximal difference of stimuli. This may mean that intervention targets are
nonstimulable, marked and latacquired in a languagbkut this is not necessityThe

multiple oppositions approach has not been routinely used by SLTs in clinical practice
(Brumbaugh and Smit 2013; Hegadlyal. 2018; McLeod and Baker 2014), althougbre

recentlyit is gaining popularity in Australia (§denet al.2018).

4.2.4 The complexity approaches

The complexity approaches are:
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1. Maximal oppositions (Gierut 1989) which pairs one phoneme that is known and used by
the child with one that is unknown in nlmonymous contrasts;

2. Empty set(Gierut 1991) which pairs two phonemes that are unknown to the child in non
homonymous contrasts and;

3. Use of 2/3element onset clustergGierut 1998; Gierut and Champion 2001) which targets
high level clusters where a @r 3-element consonant clustertégggeted in onset position
in a set of 16 phonologicalyermissible notwords.

In line with Learnability theory, Gierut (2007) noted that providing more complex
input than what the child knows will facilitate greater learning of the phonological system.
Using more compleinterventiontargetsc an support the childbés mor
other sounds, as they are getting more information about the linguistic structure of their
phonology. To summarise, based on the theories underpinning the comagxibaches
target selection includes the following:

1. Lateracquired phonemes;

2. Nonstimulable phonemes;

3. More marked phonemes;

4. Sounds with the leagtPKand;

5. Follows the principles of maximal differen¢as noted for multiple oppositionaith

the empy setand maximal oppositions approaches.

The complexity approaches typically use #woords in therapy and are better suited to
children over 4 years old who have a modesateere phonological impairment (Baker and
Williams 2010; Gierut and Champion 2001).TSLthroughout the world do not routinely use
the complexity approaches (Brumbaugh and Smit 2013; Joffe and Pring 2008; re¢ghrty
2018; McLeod and Baker 2014; Paseb@l.2010; Sugdeet al.2018), however they have

been proven to be efficacious tdrildren with phonological impairment (Barlow 2005;
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Gierut 1989; Gierut 1998; Gierut and Champion 2001). Some research has even suggested
that the complexity approaches may be more efficacious tbanvantional minimal pairs
approach fosomechildren with phonological impairment (Gierut 1990; Gierut 1991; Topbas
and Unal 2010), although there is conflicting evidence (Dedd. 2008; Rvachew and

Nowak 2001).

4.2.5 Intervention intensity
When considering intervention provision, the amount of intervention provided (i.e.,
intervention intensity) must also be considered due to its crucial role in outcomes (Baker
2012a) and close link to the economic cost of SLT services (Satrait2016).Indeed,
Baker (20123) stated that amcorrecti nt e n s i doyoreharmithdngéod ( p. 401) .
Therefore, intervention intensity is an essential area for both research and clinical
consideration. However, there is limited empirical evidence regardngptimal
intervention intensity to provide for children with phonological impairment (Wasteah
2007; Toet al 2012) and wide variability of intensity provision within the clinical context
(Hegartyet al 2018; Sugdesmt al. 2018).

Kaipa and Peteos (2016) completed a systematic reviewq) of treatment intensity
in SSD in children and adults. The authors found that over half of the included studies did not
comment on all variables within the Warretmal. (2007) formulaSugderet al. (2018)
echad this finding, with only 1% of studies in their systematic review providing enough
information to replicate the intervention intensity provided following the Waeteh (2007)
formula. Thisrevealsan issue with the reporting of intervention intengityesearch studies.
The lack of detail provided in the literature d¢ahibit the replication and translation of
research to practicAs optimal intervention intensity is specific to each individual

intervention approach (Kaipa and Peterson 2016), ther@eed to consolidate knowledge
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on which intensities have been proven effectivetand-efficient in the literatureThis was

the focus of this systematic review. Outlining the intensities provided for the three
intervention approaches of interest within t
clinical decisioamaking and ensure that their clinical management o&tbe#dren is

evidencebased. For consistency, the Waretral. (2007)intensity formula will be used

(outlined in thesis section 2.3.4

43 Aims and objectives

The aim of this systematic review wasetaamine the evidence base of three key
phonological inervention approaches, considering the intervention intensity provitied.
objectives were:
1. To explore the evidendease for the conventional minimal pair, multiple oppositions
and complexity approaches in the management of children phonological imgairmen
2. To investigate the intervention intensity provided in the literature for each of the three
intervention approaches of interest.
3. To explore the methodlmgical quality of the evidendease for the three intervention

approaches of interest.

4.4 Methods

This systematic review was written in line with the PRISIMAuidelines (Moheet al.

2015). The protocol for this study is available on PROSPERO (CRD42016049947).

4.4.1 Eligibility criteria
The eligibility criteria specified that included studies must:
1. Sampe children (618 years) with phonological impairment and no other co

morbidities.
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2. Include at least one of the following intervention approaches: conventional minimal
pairs, multiple oppositions, complexity approaches: empty set, maximal oppositions
or useof 2/3-elementlusters.

3. Be written no earlier than 1979.

4.4.2 Study designs
There is a hierarchy of evidence in which systematic reviews;anelgses and randomised
controlled trials (RCTs) are at the highest levels, and controlled case studies, case study
descriptions and expert opinions are considered less robust (ASHA 280d®ver, RCTs
are known to be problematic for reporting interventittna replicable standafdudemann
et al.2017) and there have been a limited number of systematic reviews and RCTs which
focus on phonological impairment. Case study designs which have an aspect of control (i.e.,
single case experimental designs (SCEDs)) are common in the literature on pleahologi
impairment (Baker and McLeod 2011a; Gierut 1998). SCED findings are readily applicable
to clinical practice, often more so than RCTSs as they can be tailored more easily to a specific
population €.g.children with severe phonological impairment) (Tetel 2008). SCEDs
therefore have value in providing empirical evidence in support of interventionse{Tadte
2008). Case study descriptions, which are considered lower quality than SCEDs, often take
place in clinical settings, so are clinically relevay nature. While case study descriptions
illustrate the heterogeneity of children with phonological impairment (Gierut 1998) they have
limited generalisability and do not routinely use controls, so their results cannot be directly
attributed to the intgention provided (Logast al.2008).

Due to the limited number studies usingpigher levelresearch designs in the field of
phonological impairment, and to gain a holistic overview of all research conducted in this
area, this systematic review hasuwased a realist perspective. Therefore, appropriate studies

of all designs were considered for inclusion. This realist standpoint allowed for the rich
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consideration of the devel opment of evidence

thinking, as vell asfuture research developmenthile acknowledginghe limitations othe

research methods used.

4.4.3 Methodological quality evaluation

Not all studies of the same design are of the same quality, therefore methodological quality
assessment is importadts there is no optimal critical appraisal tool for any research design
and no tool specific for the use of allied health professions (AHPS) (Kettralk2004), this

study employed three deskgpecific critical appraisal tools, one for each of the stiebygns
included. The reporting of RCTs is not clear amd there are often problems with poor
methodologies and incomplete/inaccurate reportihgheret al.2015 Ludemanret al.2017).
Therefore, the PEDr® scale (Perdicest al. 2009) was used withitnis study. Murrayet al.

(2013) found that the PED+® scale was a reliable tool for measuring the methodological
quality of the literature. It is used on the Speech Pathology Database for Best Interventions and

Treatment Efficacy (i.e., speechBITE) wabs(http://speechbite.co/ SpeechBITE was

established to support SLTsd access to the
quality of papers provided. Murragt al. (2013) reported that SLTs can be confident that the
PEDroP scores provided on speechBITE are reliable. Therefore, the HERtmg scores for
the RCTs included within this systematic review have liaken directly from speechBITE.
The PhD researchee-scored the three RCT papers within this study using the REBcale
to ensureeliability. All scores matched those on the speechBITE website.

Various types of SCEDs exist: alternating/simultaneous designs (i.e., iterative
manipulation of the indeperdt variable across different phases to show changes in the
dependent variable); changing criterion designs (i.e., active manipulation of the independent

variable to show gradual change in the dependent variable over the course of a phase); multiple
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baselhe designs (i.e., a number of repeated, miniature AB experiments or variations thereof);
reversal designs (i.e., introduction and withdrawal (ABAB));amiked designs (i.e., a
combination of more than one SCED). It is important to note that in SCEPparti@pant acts

as their own control (Smith 2012). SCEDs attempt to control dependent and independent
variables so that if there is a change between baseline and intervention scores, it is argued to
be caused by the interventiprovided tathe participah To assess the methodological quality

of SCEDs, the SCED scale (Tateal. 2008) was used within this study. The SCED scale
includes all elements of SCED studies which are necessary for a study to be valid and was
designed to be sensitive enough to dismate between the quality of SCED studies meeting

the needs of this systematic review (Tetel. 2008). Lastly, for case study descriptions, the
Centre for Evidencbased Management (CEBMa) critical appraisal of a case study checklist
(CEBMa 2014) wasised. This provides a systematic and suitable method of evaluation for
case study description studies and allows comparison between studies of the same design.

In terms of intervention fidelityi.e., delivering an intervention approach to the gold
stana@rd by following the intervention protocdlKaderavek and Justice (20)0)the
intervention protocols reported within studies were comparedittencebasedntervention
protocols (i.e., from McLeod a@Baker 2017; Baker 2010; Baker and Williams 2010]ieviis
2010) Any dfferencesbetween the intervention protocol and the protocol used within a study
(e.g. target selection, use of real/ngards etc.) were commented upon within the results

section(section 4.5)

4.4.4 Search strategy
To locate studies for inclusion, a systematic search of six online databases and hand
searching of references was conducted. The full search protocol is presented in Appendix

10.9. Although this review focused on phonological rather than articulationrimeat, the
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ter m'66d awatsi ci ncluded in the search due to t
considering phonological intervention. This is in line with similar research conducted in this
area (Baker and McLeod 2011a). Year of publication wdsgts] to include only studies
published between 1979 and January 2016, when the search was conducted. The year 1979
was chosen as a start date for this search because this was when motor and phonological
difficulties were initially differentiated (Elbeend McReynolds 1979). Alerts from each
database searched weregptso that any new literature following the initial search date

could also be considered for inclusion.

4.4.5 Data collection
Database searches yielded 24,207 results and 5 additional papefeune through hand
searching and the database alerts (see Figure 4.1). Following checks for duplicate papers,
this was reduced to 743 papers. The primary reviewer then reviewed each paper by title and
abstract for relevance. This resulted in 49 pafmerthe research team to review. To maintain
consistency across both reviewers, a specially devised checklist was used. The papers were
assessed for relevance first by abstrasti) then full papem=42). The primary reviewer
read all potentially relevd abstracts/full papers, while the remaining two reviewers each
read half of the abstracts/full papers. Therefore, each paper was considered by two reviewers.
In a faceto-face meeting, the reviewers stated their decision on whether a paper should be
included or excluded. Both reviewers had toeagior a decision to be findf there was a
discrepancy, a third investigator read the abstract/article and completed the checklist. The
final decision washenmade through majority vote.

Of the 42full papers assessed for inclusion, 23 papers were exclsded\ppendix
10.10). One paper was excluded as it did not include the correct population (i.e., phonological

impairment), 10 papers were excluded as they did not focus on any of the threetapoda
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interest, and 5 papers were excluded due to an unclear study design. Often, rejected studies
did not meet more than one of the inclusion criteria: 2 studies were excluded because they
had both the incorrect population and did not includedadrigeapproaches of interest, and 5
studies did not include the specified intervention approaches of interest and had an unclear

study design. The remaining 19 papers met the inclusion criteria of this review.

4.4.6 Data extraction

The following data were extracté@m each study: authors, year of publication, number of
participants, age and diagnosis of participants, interveappnoach(es) provideahd
intervention intensity provide(@ee Table 4.1). The methodological quality of each paper was
then assesseding the appropriate methodological quality checklist (i.e., PERISCED,

CEBMa) based on the studybés design (see Tabl

4.4.7 Data analysis
Data analysis focused on the studyo6s three n
1. The evidence base of the three intervention approatheswas defined by the
intervention outcomes measured in each study;
2. The intervention intensity provided. This was defined in line with the Watrah
(2007) formula.
3. The methodological quality of the study. This was defined by the score on the appropriate

methodological quality checklist (i.e., PERIRp SCED or CEBMa).
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Figure 4.1 - PrismaP flowchart
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Table 4.1 - An overview of the intervention and intensity provision of papers included in this systematic (revi€y

Study

Baker and
McLeod
(2004)

Ray (2002)

Saben and
Ingham (1991)

Tyler et al.
1987

Weiner (1981)

Barlow (2005)

n

Participants

Age (yrs)

4,04, 4;09

5.0

4:04,3;09

3:01-5:01

4:10, 4:04

3,09

Dose brm

Conventional minimal pairs

Computerbased
activity

Auditory and
visual methods

Picture cards

Picture cards

Picture stimuli;
games

The complexity approaches

Picture pairs;
drill activities;
sorting/matching
tasks

Dose

~100

30-50

100

100+

98

Session
length
(mins)

45

45-60

60

30

4560

Intensity

Dose
frequency

(per week)

2-3

Total intervention
duration

(sessions)

12 (Cody)
32 (James)

40

32-67
12-16

6-8

19

Cumulative
intervention
intensity

2400 (Cody)
6200 (James)

720- 1600

18001 2400

3800- 5700



Gierut (1989)

Gierutand
Champion
(2001)

Gierut (1998)

Doddet al.
(2008)

Gierut and
Neumann
(1992)

Gierut (1990)

Gierut (1991)

Rvachew and
Nowak (2001)

19

48

4;07 Picture pairs - 30
drill activities;
sortingmatching
tasks

3;04-6;03 Picture pairs - 60

3;021 7,03 Storytelling 100 60
paradigm, line
drawings

Minimal versus maximal oppositions

Picture pairs - 30
408 Picture pairs - 60
Picture pairs - 60
4;02, 5;0. Picture pairs - 60
5;04
Preschool  Picture cards - 30-40
game and drill
activities

99

23

16-19
(average: 19)

16 (ave)

12

13

22

19 (maximum)

127 14

4800



Topbas and
Unal (2010)

Allen (2013)

Lee (2018)

Williams
(2000)

Williams
(2005)

54

10

6.0

3-5;05

4:1, 6:0

4-5;06

6:05

Picture pairs of - 60: therapy
objects, games, (90 mins
puppets total)
Multiple oppositions
SLT-directed 81 30
(Focused (minimum)
practice, play, Control:
wrap-up, after 79

sessiorduties)  (minimum)

Picture materials - 30

3/1

Multiple versus minimal oppositions (MO)

Picture cards 20 (CMP) 30
20-50
(MO)
- 80-100 30

100

2

10

8/24

24 - 32

26-105

42

1944

Control: 632

10464200
(CMP)

104010500
(MO)



4.5 Results

Nineteen studies were included in this systematic review. These studies focused on
conventional minimal pair$€5); multiple oppositionsnE2) and;the complexity approaches
(n=4). Studies that compared conventional minimal pairs and the complexity approaches
(n=6) and conventional minimal pairs and multiple oppositions approach2syere also
included (see Table 4.1). To gain a holistic overvidwthe existing literature in this area, this
review included a variety of study designs: RCi=3), SCEDs1§=12) and case study

descriptionsri=4). The results of this systematic review will now be presented.

4.5.1 The evidencebase for the three interventionapproaches of interest

4.5.1.1 Conventional minimal pairs (n=5)

Weiner (1981) conducted a SCED study2) focusing on the conventional minimal pairs
approach. For both subjects, improvement in performance was noted between baseline and
the final intervention sesons as well as through generalisation probes. Ray (2002) conducted
a case study description with a multilingual child. Improvement was noted in the percentage
occurrence of all treated phonological processesgme postintervention. Improvement in
PCCand speech intelligibility were observed
no control mechanisms were used to determine if the study outcome was directly attributable
to the intervention provided.

Baker and McLeod (2004) outlined two catiedy descriptions of children with
moderatesevere phonological impairment (Cody and James). Both children received
conventional minimal pair therapy on /s/ consonant clusters (/sp, st, sn/) and achieved 100%
correct production without modelling or feedka€ody successfully generalised therapy to

both trained and untrained /s/ clusters in conversational speech (70% correct production). As
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generalisation of /s/ clusters was not observed for James his intervention approach was
modified (i.e., to target inal /s/ cluster reduction and velar fronting, using drill activities to
increase production opportunities etc.). After 32 sessions, James successfully generalised /s/
clusters into his conversational speech, although there was no change in his prodluction o
velars. Measurement of an untreated control process (velar fronting) revealed that
conventional minimal patherapywa s r esponsi bl e for the change
James had direct input to his control process (i.e., velars) the changes observed cannot be
directly attributed to the intervention he received.

Tyler et al. (1987) completed a SCED study=#@) in whidch two children (Subjects A
and B) received the perception/production conventional minimal pair procedure and two
children received a modified cycles approach
processes improved to 0% occurrence {rastrvention. Pobes found that the percentage
accuracy of untrained sounds increased from 6%npeevention to 94% poshtervention.
Subiject B initially received conventional minimal pairs to remediate Avotidl stopping of
fricatives (97% frequency piiaterventian to 0% frequency posttervention). Velar fronting
was targeted next (92% frequency-preervention). Velars were observed to be 80%
accurate in conversational speech potrvention, but no formal probes were administered.
Untreated sounds (/z, pd , h&limproved accuracy at the end of treatment, with /z/ and
/' v/ becoming 90% accurate at conversational
were treated, changes in these processes did not occur until treatment was provided indicating
tha conventional minimal pair therapy caused the observed changes. This study also found
that the cycles approach was effective for Subjects C and D, also achieving generalisation to

untrained sounds.
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Saben and Ingham (1991) reported the results of a latigél descriptive study with
two children classified with phonological disorders. An amended conventional minimal pairs
approach was used in which both children received additional aspects ofaastor
intervention. Neither child showed improvementhgit treated phonological process.
Therefore, the conventional minimal pairs approach modified to include motor tasks was not
effective for these children. However, the authors stated that both children may have had
developmental verbal dyspraxia, whictaisnotor SSD, so conventional minimal pair therapy
may not have been the most suitable approach for these children. This will be further

discussed in sectich6.1.1.

4.5.1.2 The complexity approaches (n=3)
Gierut (1989) completed a SCED study in which one d@dijadeceived maximal oppositions
therapy. Improvements were noted in the both treated and untreated sounds. No changes to
the control phoneme or previously known phonemes were found, suggesting that maximal
oppositions intervention was directly responsiblethe changes reported. In terms of the 2
element clusters approach, an SCED stud$) by Gierut (1998) highlighted that children
who received intervention usinge?ement clusters as targets achieved better expansion of
their phonological systems th#éhose who received intervention on singleton sounds only.
Moreover, children who received treatment eel@ment clusters generalised to both treated
and untreated sounds (i.e., singletons and clusters). Children receiving treatment on singleton
sounds aly did not achieve generalisation to the same extent. For a Sysg@aking child,
Barlow (2005) replicated these findings in a single case study, reporting that the child
improved accuracy of the treated singleton sounds within the clasteell asd untreated

clusters.
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Gierut and Champion (2001) conducted a SCED s, (3;046;03 years) using
the 3element clusters approach. Percentage of production accuracy of treddetedt
clusters in the spontaneous phase of intervention reached be%em8 92% for all
children. However, there was a return to baseline (0% production accuracijtpogtntion.
Posti nt ervention, implicational <changes were e
sounds added to each c hprotludtionsaccuracpa 30%oi r e wi t h
(6%Y94%). There was al s o-elementdlestersfertwothildeer ner al

and adjuncts for three other children.

4.5.1.3 Minimal vs. maximabppositiongn=6)
Topba and Unal (2010yonducted a SCED study with Turkiskins. Both children received
conventional minimal pair (CMP) and maximal oppositions intervention (using real words in
treatment). Both children showed greater improvement with the maximal oppositions
condition in terms of the differences between of pred postherapy percentage accuracy
achieved; highest percentage accuracy achieved at the end of intervention and; the percentage
of relative improvement throughout intervention. A generalisation probe showed that both
children achieved highgrercentag@ccuracy with the maximal oppositions intervention
(Subject CMP: 15%, maximal oppositions: 55%tibject 2 CMP: 35%, maximal
oppositions: 75%). Due to these findings, the maximal oppositions approach alone was
continued for both children. When receivinglypmaximal oppositions intervention Subject
16s treated sounds were maintained at 95% ac
maintained at 100% accuracy.

Rvachew and Nowak (2001) conducted a RCT with 48&phool children with

moderatesevere phoological delay. Children received a minimal contrast approach, with the
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targets adhering to either a maximal or minitaaetselection criteria. Treatment outcomes
were better for the minimalppositions intervention grougnd there was no evidence of
greater systemvide change in phonological ability in the maximal oppositions group.
Children receiving minimal oppositions showed spontaneous knowledge of more complex
sounds, which was not evident for the maximal oppositions group. There was no significant
difference in parent satisfaction between the two intervention groups.

Doddet al.(2008) conducted an independent group desigtq) with children with
moderatesevere phonological delay/disorder. One group of children received a minimal pairs
approach(n=9) and the remaining children received a-nainimal pairsapproach(n=10).

Due to differences in intervention protocol which will be further discusssédction4.6.1.4

(i.e., real words were used, target selection etc.) the interventions were termed minimal (i.e.,
conventional minimal pairs) and nominimal (i.e., maximal oppositions) pairs. Results

indicated that the interventions provided for both groups of childree aféective. Measures

of PCC, percentagef vowels correct (PVC) and percentagfgghonemes correct (PPC)

found no significant difference betwetirie minimal and norminimal intervention groups.

There was also no significant difference between groupseonumber of error patterns
suppressed during intervention, the number of contrasts targeted in each group or the number
of single sounds or consonant clusters added to their repertoires. In terms of generalisation to
untreated sounds, the minimal interiien group had a mean increase of 4 consonants and 7
clusters, and the neminimal group had a mean increase of 4 consonants and 6 clusters,
although no significant difference was found between these scoregnt@ostntion,

children continued to improwsith no significant difference between the maintenance levels

of the two groups.
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Gierut (1990) conducted a SCED studyg) comparing minimal and maximal
oppositions. Notwords were used fdyoth interventionsherefore the conventional minimal
pairprd ocol was not foll owed precisely. This wa
For Subjects 1 and 2, treatment accuracy measured in the final intervention session was
greater following maximalatherthan mnimal oppositions therapyor Subject 3 # highest
and final probe results were the same for both treatment conditionsnfeogention Subject
1 added two new treated soundsilit to his inventory, Subject 2 added three /f)AMand
Subject 3 added one soundXdSubject 1 also added antrgated sound to his inventory /I/.
Overall, maximal oppositions enabled the production of treated and untreated sounds to a
higher degree than minimappositionsntervention.

Gierut (1991) conducted a SCED studyZ) comparing the minimal pair and etyp
set approaches. Although both interventions were successful, final and peak probe accuracy
was highest for the empty set approach (43%Y
pairs (25%Y5 Gvivg gmptyaset)intervehtmn, bodhildren addedintreated
sounds to their inventory, whereas following conventional minimal pair intervention only one
child added untreated sounds to their inventory. Gierut and Neumann (1992) replicated
Gierutbdés (1990, 1991) pr eviwasgversconvemtiomas wi t h
minimal pair and empty set intervention. Greatest probe accuracy was observed with empty
set intervention. One untreated sound was ad
empty set approach and no sounds were added foljosainventional minimal pair therapy.
Mean treatment data highlighted that targets trained in empty set intervention were more

accurate than those trained with conventional minimal pair therapy.
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4.5.1.4 Multiple oppositions (n=2)
Allen (2013) completed an RCT including 54
oppositions intervention was used and dose frequency and total intervention duration was
manipulated. This study found that after 24 sessions, the children who hadntitenthree
times weekly (high intensity) significantly eperformed those who received the same
approach once weekly (low intensity) despite the cumulative intervention intensity of the two
conditions remaining constant (i.e., 1944). Both groups oflidnl continued to improve their
phonological skills in the-8veek followup period, with no significant difference between
the improvements of the two groups (i.e., high and low intensity groups). The progress made
by the active control condition, a reagigroup (once weekly sessions for 8 weeks,
cumulative intervention intensity: 632) was similar to that of the less intensive multiple
oppositions condition for improving phonological development.

In an SCED study Lee (2018) found that delivering multqmpositions therapy to 2
children with gvere phonological disorders via telepractickteimproved speech
production accuracy andtelligibility. Lee (2018) reported that these changes were
maintained Z2months postntervention, with generalisation tmtreated soundsdétuding

consonant clusters fohitd B.

4.5.1.5 Multiple oppositions and conventional minimal pairs (n=2)
Williams (2000) completed a longitudinal case stuay1Q). All participants received
multiple oppositions intervention and 8 ahiénreceived a combination of approaclies.,
conventional minimal pair therapy and naturalistic speech intelligibility training). The
number of correct underlying representations for each child increased from pre to post
intervention. Results showed thaildren with a greater severity of phonological impairment

required a more diverse range of intervention approaches and a longer intervention block than
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those with less severe difficulties. As no controls were used, it is difficult to fully attribute the
changes observed to the intervention provided.

Williams (2005) compared the multiple oppositions and conventional minimal pair
approaches in an SCED studith one child(6;05 years)When receiving multiple
oppositions intervention, the child met her treant criterion to acquire 3/4 therapy targets
( / fOV) and made some progress with fimal target (/&). When receiving conventional
minimal pair therapy none of the 3 treatment targets met the criteria to terminate intervention.
Multiple oppositios i nt er venti on reduced the-childbds p
intervention (i.e., using 8 sounds in the place of 1 sound) to 1:4rmestention. Following

conventional mi ni mal pairs there was no chan

4.5.2 Intervention intensity
The intervention intensityeportedwithin each study will now be presented in line with the

Warrenet al (2007) formula (see Table 4.1).

4.5.2.1 Dose form
For conventional minimal pair therapy, intervention was typically provided using picture
cardsfor word pairs, although one study did present conventional minimal pairs via a
computerbased activity (Baker and McLeod 2004). Multiple oppositions therapy was
provided in SLTFdirected activities (Allen 2013) and using picture cards (Williams 2000) or
via telepractice (Lee 2018). All studies using the complexity approaches alone usedrdon
targets introduced in a storytelling paradigm. When comparing the conventional minimal
pairs and complexity approaches, picture cards formana pairs were used ithree studies
(Gierut and Neumann 1992; Gierut 1990; Gierut 1991) and real words were used in the
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remaining three studies (Doédlal. 2008; Rvachew and Nowak 200fgpba and Unal

2010).

4.5.2.2 Dose
Information on dose (i.e., number of targets elicited pssisn) was omitted from over half
of included studies (57.9%). Where it was identifiedd), a dose of approximately 100 was
often recommended (see Table 4.1). However, there was variation around this (Allen 2013;
Tyler et al.1987; Williams 200% Notally, Williams (2000) provided a lower dose (~20
per treatment set) for the multiple oppositions approach than was used in other multiple
oppositions studies (Allen 201®%Villiams 20095. It is important to note that the number of
targets for an approachilinnfluence the dose per target.¢.for multiple oppositions 4
targets means that each target will receive a lower dose than for example, conventional

minimal pairs which only has one target).

4.5.2.3 Session length
Information on session length waovided by 94.7% of studies<18). This was typically
set at 3660 minutes for the conventional minimal pairs and complexity approaches with a
session length of 30 minutes typically used for the multiple oppositions apsaeschable
4.1). It is imporant to note the impact session length and dose together have on dose rate
(i.e., dose + session lengtRpr conventional minimal pair therapy, from the figures reported
within their study (see Table 4.1) Baker and McLeod (2004) reported a dose ratéi.ef 2.2
around 100 targets elicited in-inute session). For the multiple oppositions approach,

Allen (2013) recorded a minimum dose rate of 2.7 (i.e., a minimum of 81 targets elicited in a
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30-minute session). For the complexity approach, Barlow (20@bjged a dose rate of 1.6

2.2 (i.e., over 100 targets elicited in-86-minute sessions).

4.5.2.4 Dose frequency
Dose frequency (i.e., how often intervention was provided within a week) was reported by
the majority (89.5%n=17) of studies (see Table 4.1). Fongentional minimal pairs and the
complexity approaches, the most commonly reported dose frequency was 2 or 3 sessions per
week. In studies which compared the conventional minimal pairs and complexity approaches,
a dose frequency of 1 or 3 sessions perkwegs provided, with the provision of 3 weekly
sessions appearing to be more prominent. For the multiple oppositions approach, Allen
(2013) reported that a higher dose frequency (3 sessions per week) was more effective than a
lower frequency (1 session pgeek), whereas Williams (2000) implemented 2 sessions per

week with this approach.

4.5.2.5 Total intervention duration
To maintain consistency of analysis within this review the total intervention duration was
defined as the total number of intervention sesspovided. All papersE19) provided this
information. Although some papers did not directly state this in the text (Gierut and Neumann
1992; Topbaand Unal2010), the information was deducible from tables or graphstokake
intervention durationseported varied both between and within intervention approaches (see
Table 4.1). Within the complexity approach literature, the protocol states that children should
receive the imitation stage of intervention for no more than 7 sessions, and the spontaneous
phase of intervention for no more than 12 s@ss This recommendation gives a suggested

total intervention duration df9 sessions for this approach.
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4.5.2.6 Cumulative intervention intensity
Only 36.8% of included studies<7) provided enough information for the cumulative
intervention intensity (i.e., dose x dose frequency x total intervention duration) to be
calculated (see Table 4.1). The cumulative intervention intensity for the conventional
minimal pairs approach varidde ven wi t hin st udtakls987)7;20224GDMY
6200 (Baker and McLeod 2004); 1800 Y 2400 (W
2000). For the multiple oppositions approach, Allen (2013) reported a cumulative
intervention intensity of 1944, wheas Williams (2000) documented a higher average
cumul ative intervention intensity of 1040Y10
was a longitudinal study). The cumulative intervention intensity for the complexity approach
was 4800 based on informa on provided by Gierut (1998) or

presented by Barlow (2005).

4.5.3 Methodological quality

4.5.3.1 Conventional minimal pairs
The highestjuality case study descriptions wéneRay (2002) and Saben and Ingham (both
scored 9/10 on the CEBMsale), and the highest quality SCED study was by Weiner (1981)

(8/11 on the SCED scale) (see Table 4.2).

4.5.3.2 Multiple oppositions
Al l ends (2013) RCT st tPdoale@fthestudieswithinthi8 on t he
review,Lee (2018) scored the highest STEating (9/11) and Williams (2000) scored the

highest rating on the CEBMa scale (9/10). These findings highlight the denastbpf a
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high-quality evidencdase for the multiple oppositions approach at SCED and case study

levels.

4.5.3.3 Complexity approaches
All studies (=4) were SCEDOf the studies within this reviegierut and Champion
(2001) scored the highest qualigting on the SCED scale (9/Mijth Gierut (1989; 1998)

scoring 8/11.

4.5.3.4 Comparison of approaches
In studies comparing conventional mininpairs and the complexity approaches®), the
two RCTs (Dodcet al.2008; Rvachew and Nowak 2001) both scored 6/10 on the PEDro
scale. This was the highest quality score for RCTs within this systematic review. It is worth
noting that these papers atidid not find a difference betweennimal and norminimal
pair therapyDoddet al. 2008) or found that minimal opposition therapy was more
efficacious than maximal oppositions therapy (Rvachew and Nowak 2001).

Of the remaining comparative studiesgtout of four scored theghest quality
rating recorded within this systematic review SCEDs(i.e., 9/11): Gierut (1990; 1991) and
Topbaand Unal (2010). This illustrates that highality evidence testing the efficacy of the

complexiy approaches &rueing at a SCED level.
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Table 4.2 - Methodological gality ratings of studies in thsystematic revieun=19)

Study Case study SCED (Tate PEDro-P
description et al 2008) (Perdiceset
CEBMa (2014) al. 2009)
Conventional minimal pairs
Baker and McLeod (2004) 8/10 - -
Ray (2002) 9/10 - -
Saben and Ingham (1991) 9/10 - -
Tyler et al. (1987) - 7/11 -
Weiner (1981) - 8/11 -
Multiple Oppositions
Allen (2013) - - 5/10
Lee (2018) - 9/11 -
Minimal vs multiple oppositions
Williams (2000) 9/10 - -
Williams (2005) - 7/11 -
Complexity approaches
Barlow (2005) - 7/11 -
Gierut (1989) - 8/11 -
Gierut (1998) 8/11
Gierut and Champion (2001) - 9/11 -
Minimal vs maximaloppositions
Doddet al.(2008) - - 6/10
Gierut and Neumann (1992) - 7/11 -
Gierut (1990) - 9/11 -
Gierut (1991) - 9/11 -
Rvachew and Nowak (2001) - - 6/10
Topba and Unal(2010) - 9/11 -
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4.6 Discussion

4.6.1 The evidencebase for the three interventionapproaches of interest

Most studies within this systematic review were case study descriptions or SGHBS (
84.2%). These studies varied in methodological quality (SCEBD9/11; CEBMa: § 9/10),
highlighting that all studies of the same design arenaoessarily of the same quality. Again,
with the included RCTsE3) the methodological digg was not always robust (PEDBRo

5Y 6/10). However, the inclusion of all study methodologies within this systematic review
allowed for an overview of the existimyidence for each approach to be considered,
although there are known issuesh some designg.e.,level of control,generalisability.

So, while there wasome encouraging eviderfoeind within this reviewmore highquality
research is necessary.garticular, research robustly comparing intervention approaches will
be of b e n evidentebaseatlinBdl masayement of children with phonological

impairment.

4.6.1.1 Conventional minimal pairs (n=5)
Weiner (1981), Baker and McLeod (2004), Tyéeml (1987) and Ray (2002) all found that
for children with a phonological impairment conventional minimal pair therapy was effective
based on evidence gathered from single case studies and SCEDs. Saben and Ingham (1991)
did not share this finding. In their paip Saben and Ingham (1991) indicated that the primary
reasorconventional minimal pair therapyas not effective in their study may have been
because both children presented with behaviours consistent with developmental verbal
dyspraxia. Thisillustrates n i mpor t ant finding: the nature

should be identified through thorough assessment and analysis and then an dadedce
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decision should be made about the most effectivdiaredefficient intervention approach for

that difficulty (Child Speech Disorder Research Network 20d8Leod and Baker 2017).
Moreover, this highlights the i mportance of
intervention via the use of probe tests. The children in the Saben and Inghans{té91)

may have been better suited to the Nuffield Dysjr&rogramme (Williams and Stegis

2004) or ReST therapy (Murray al.2012) which have been proven effective for children

with developmental verbal dyspraxia (Murretyal. 2015), rather than ceentional minimal

pair therapy which is more suited to the reo

(Dodd and Bradford 2000).

4.6.1.2 Multiple oppositions (n=4)
Lee (2018) confirmed the efficacy of the multiple oppositions approach for children with
phonological impairment via telepractice using a SCED. Even though Lee (2018) did not
strictly adhere to the multiple oppositions target selection criteria, thesregrie still
positive. Leebs (2018) study was highly rate
Table 4.2), highlighting that these results
intensive multiple oppositions intervention is more effioas than less intensive multiple
oppositions despite the cumulative intervention intensity of the two conditions remaining
constant (i.e., 1944). This study also found that the less intensive multiple oppositions
provision had similar results to the aetigontrol condition (i.e., a reading group). This
highlights the importance of considering dose frequency provision in clinical decision
making for the multiple oppositions approach. However, the Allen (2013) study was the
lowest quality RCT included withithis systematic review (i.e., 5/10 on the PEDRG®Gcale),

therefore further higigyuality studies are necessary to confirm these findings.
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Williams (2000; 2005) provided evidence that the multiple oppositions approach was
more effective at remediating phoneme collapse than conventional minimal pair therapy.
Again, with Williams (2000) being one tiie most robustase study descriptions inded
within this systematic review (9/10 on CEBMa scale), this evidence is encouraging and a
positive start to building research in this area. Over time, multiple oppositions therapy has
gathered clinical interest. In Australia, McLeod and Baker (2014 )teghthat it was
always/sometimes used by 31.9%SLTs(n=55). However, more recently, Sugdetral.

(2018) noted that this approach was usually used by 4h3¥338) of Australian SLTSs,
indicating some shift in awareness and practice. Furtherstreserch €.g.well designed
RCTSs) to confirm the effectiveness of the multiple oppositions approach is needed, as well as

to increase SLTs0 panddts applicalslisy toohéir clinicad caselpap.r o a ¢ h

4.6.1.3 The complexity approaches (n=4)
Gierut (1989) found that the maximal oppositions approach was effective at remediating
phonological difficulties, with some generalisation to untreated confexesto the use of
control processes the therapy outcome cbelattributed tanaximal oppositionsherapy,
providingpreliminary positive evidender this approachin addition,using SCED<ierut
(1991) andGierut and Neumann (1998)und that the empty set approach was more effective
at remediating phonological delay or disorder and ensuring genoalisauntreated sounds
thanconventional minimal paiherapy. This again provides preliminary evidence supporting
the effectiveness of the empty set approach for the remediation of phonological impairment
and coul d s up p-makihg b&iledtbetemputyesiandsanvemntional minimal

pairapproaches.
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In terms of the Zlement clusters approaalsing SCEDSierut (1998) and Barlow
(2005)found thatchildren who received intervention usingment clusters as targets
achieved better expansiontbkir speech sound systems than those who received intervention
on singleton sounds only. In terms of thel8ment clusters approach, Gierut and
Championbés (2001) SCED study found that foll
baseline performand@% accuracy) for treated sounds. It is important to note that the
authors indicated there was no expectation theefent clusters would generalise beyond
the therapy conteXtGierut and Champion 2001nstead, the authors argued that SLTs
should expetcimplicational changes resulting from the therapy completed on thelsen@&nt
clusters. Consequentlgierut and Champion (200igund no evidence of generalisation to
untreated 3lement clusters and did find generalisation to less complex sounds for some
children (i.e., 2element clustersie2 children) and adjuncts£3 children)).

While the theoretical thinking behind the cdeity approach has been shown to be
promising in the preliminary research carried out into maximal oppositions, empty set and 2
element clusters approaches (noted above),-tlerient clusters approach is particularly
difficult for children and is only gpropriate for some depending on-méervention
singleton inventories (Baker and Williams 2010; Gierut and Champion 2001). The fact that
SLTs would have to use an approach in which the generalisation of the target is not expected,
may prove too challengg a concept for many to accept readily before more rigorous
research has been conducted. Overall, studies considering the empty set, maximal oppositions
and 2element clusters approaches produced positive results. Furtheruality research to
providestrength to these results is necessary, with greater consideration of the-use of 3

element consonant clusters.
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4.6.1.4 Minimal versus maximal approaches (n=6)
Topba and Unal(2010), Gierut (1991), Gierut (1990) and Gierut and Neumann (1992)
(SCEDs) all concludiethat the complexity approaches (maximal oppositions, empty set)
were more effective than a minimal oppositio
(2001) RCT found that in prechool children, the minimal oppositions approach was more
effective and Ddd et al. (2008) concluded that there was no significant difference between
their minimal and nomi ni mal approaches. I n Rvachew and
complexity approach protocol was not adhered to fully differing in intervention intensity and
target selection criteria. Both treatment groups had targets which differed in manner and/or
place of articulation and real words were used in both intervention groups. Additionally, the
baseline performances of the children were uneven between the two. dRoapsew and
Nowak (2001) concluded that more complex target selection criteria may be better suited to
children older than those within their study (i.e., thalseve preschool age SLTs should
consider this finding in their clinical decisianaking.

Again, the target selection employed for the complexity approach in theddadld
(2008) paper did not adhere strictly to its principles (i.e., all sounds chosen were stimulable,
children received a combination of maximal oppositions aatt&ent clustes which were
put into minimal pairs, real words were used etc.). Also, some of the complexity target
selection criteria was used in place of the more traditional, developmental target selection
criteria for the minimal oppositions condition (i.e., uselasters as a target which would be
deemed more complex than singletons due to their higher degree of markedness (Gierut
1998)). 8 out of 9 of the minimal pair group addressed clusters as targets and 5 out of 9 of the
norrminimal pair group addressed cleid. As clusters are the most complex targets possible,

there are concerns about cras®r effects between the two groups used in this study.
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Although the RCT studies by Dodd al.(2008) and Rvachew and Nowak (2001) are
consideredo be higher qualitthan SCED studies in the grand overview of research design
(ASHA 2004b) it should not be taken for granted that their results are more meaningful. If
intervention protocols and target selection criteria investigated in such studies are not
followed with fidelity, the results can be confusing and potentially misleading for SLTs. This
highlights the importance afitical appraisal. When reading the literature, SLTs should
attempt to assess the quality of papers and then base their dewddimg only orthe most
robust research availablehich must not be purely based on consideration of the level of
methodological design i.e., SCED vs RCT).

It is also important to consider that since the majority of the studies included within
this systematic review wemnducted, knowledge about study methodology and design has
progressed. Within the SLT literature, these studies were paramount in the dissemination of
i mportant informati on t-makegwipphanalogi@L Ts 6 cl i ni
impairment at the timand have significantly added to our knowledgthe$e intervention
approaches. Nonethelessrther exploration of intervention approaches, which carefully
considers study design and methodology and adheres to set guideiinEONSORT,
Moheretal2 015) i s essential to guide SLTsd clini

phonological impairment as the profession moves into the future.

4.6.2 Intervention intensity

The intervention intensityeportedwithin each study was extracted in line with the
Warrenet al. (2007) formula (see Table 4.0Only 7 studies (36.8%) provided enough
information to calculate the cumulative intervention intenditys illustrated the limited

reporting ofintervention intensityvithin the existinditerature, a finding that has been
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corroboratedy other researche(Kaipa and Peterson 2016; Sugdtml 2018). As the

studies included in this review were conducted as far back as 1981, it was not expected that
all papers would include each intensiriable as described by Warrenal.in 2007.

Instead, the intention of this review was to pull out whatrisadyknown aboutintervention
intensity to gui dmakiggLcapudevalving thhnkicganithe dremadi s i o n
highlight gaps in kowledge which may warrant further reseaife intensitieprovided

within these studies amnly reported, they are not necessarily proven to be effective or the
most effective intensities. Only Allen (2013) directly manipulated intervention intensity
variables, so more research of this type is necessary in futureddahmigvidence base in

this area.

4.6.2.1 Dose form
This systematiaeview found a difference in provision in terms of the target stimuli used
within intervention sessions. For example, whemparing the conventional minimal pairs
and complexity approaches, namrds were used in three studi€igrut 1990; Gierut 1991;
Gierut and Neumann 199and real words were used in the remaining three studies @odd
al. 2008; Rvachew and Nowak 200lgpba and Unal2010). Although Baker and Williams
(2010) reported that nemords were integral to conducting the complexity approaches,
Storkel (2018) noted that SLTs may not use ramords with children with phonological
impairment with a canorbidlanguage disorder. However, more research in this area is
necessary to fully understand how therapy words can be used to enhance phonological

learning (Storkel 2018§.
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4.6.2.2 Dose
The results of this systematic review have suggested that the literaturecagsease aspects
of intervention intensity. For example, an intervention dose of around 100 was often set for
the conventional minimal pairs (Baker and McLeod 2004; Weiner 1981) and complexity
approaches (Barlow 2005; Gierut 1998) and betweeh080for themultiple oppositions
approach (Allen 2013; Williams 2005). Although Williams (2000) provided a lower dose
(~20-:50 per treatment set) than was used in other studies, the author has since stated that a
dose of <50 in <30 intervention sessions each lastingiButes may not be effective
(Williams 2012) Moreover, anncreased dose (approx. 70) and dose frequesiy (
sessionsjs suggestetbr children with more severe impairment (Williams 2012).

Little Iiterature exi st sthintevgrdionddsenlgut SL Ts o
Sugderet al.(2018) found that in Australi&LTs tend to provide 299 production trials per
session for children with phonological i mpai
intervention intensity provision, but sorB&Ts are loosely in line with the existing literature
(i .e., SLTs providing around 99 targets per
UK and other parts of the world remains a gap in knowledge. Filling this gap is necessary to

determine if &Ts practices are curréw in line with the evidence.

4.6.2.3 Dose frequency
Allen (2013) provided preliminary evidence that higher intensity intervention (3 sessions per
week) was more effective and efficient than lower intensity intervention (1 weekly session)
for the same total amount of sessions (24 sessmms) using the multipleppositions
approachlt is worth noting that this study has a PEBr@core of 5/10, which is the lowest
score for an RCT found within this systematic reviBweliminary research suggests that a
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low dose frequency with a high dose may be more optimaidating language (Justice
2018) compared to the high dose and dose frequency suggested for phonological impairment
(Allen2013).Cl i ni cal ly, this fi ndi n-makimpmhenlistngus e f ul
the multiple oppositions approach. Due to thaividualised nature of intervention intensity
(Kaipa and Peterson 2016) more research is required into the optimal configuration of
intensity variables for a variety of different intervention approaches in SSD.

Conducting intervention sessions three tinesweek may not be possible for many
SLTs, so it is imperative that SLTs become more involved in research to ensure that studies
can be designed and conducted with clinical restraints and organisational barriers in mind.
This would help combat the reselapractice gapenhance the amount of clinically relevant
research in the field of SLandensure that research is being castdd in line with clinical

need (Enderby 2017).

4.6.2.4 Total intervention duration
A perhaps unsurprising outcome of this systematiterv was that there was variation in the
total intervention duration provided to children with phonological impairment. For instance,
Baker andVicLeod (2004) reported that withe same intervention approach (conventional
minimal pairs) one child requireadtotal intervention duration of 12 sessions whilst the other
child required 32 sessions. This highlights the highly individualised nature of SLT and shows
that it is particularly difficult to state which intervention duration should be provided for a
child with phonological impairment. This outcome of course has clinical implications.
Primarily, SLTs must rely on their own experiences and individual child factors/parent
preferences to guide their clinical decisimaking rather than the research, untjreater

amount of robust research emerges (Cietial. 2010). Moreover, more longitudinal research
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is necessarin whichintervention intensityvithin reaklife clinical settings coulde
documented for children with phonological impairment. This woutdide insight into total
intervention duration for this population, taking clinical realities into consideration. Again,

this highlights the importance of -@oducing research in the future.

4.6.2.5 Cumulative intervention intensity
Variation in cumulative irgrvention intensity was also obseniadhe findings of this
systematicreview conventi onal mi ni mal pairs: 720 Y 6.
10500; complexity approaches: 3h8i00d6Ys 5i7n0d0i)v.i i
factors (e.gseverity of their difficulty, age, attention and listening skills) and highlights the
realities SLTs face when implementing intervention for this population. This variation may
also be due to the design of the research study. Many studies take placerever a p
determined timdrame which can affect the cumulativegervention intensityThis can be
due to ethical requirements, funding or recruitment and thapecation of the SLTs,
children and parents that researchers rely on to conduct research studies.
Indeed, of the seven studies that provided enough information to calculate the
cumulative intervention intensity only one study provided information regarding treatment
times from initial treatment to discharge (Williams 2000). Williams (2000) outlined
longitudinal case studies &0 children with phonological impairment who received the
multiple oppositions approach. Of the remaining studies, five studies did not provide
intervention to discharge for the child/children (Allen 2013; Baker and McLeod 2004;
Barlow 2005; Tylert al 1987 Weiner 1981), and this information was unclear in the
remaining study (Gierut 1998). Therefore, the results of these studies should be interpreted

carefully and may mean that the cumulative intervention intensities reported are not
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representative ofachl d6s j our ney f r o nmAsprevously mentomed, t o di
researchers eproducing clinically feasible studies with clinical SLTs may ensure that more
realistic cumulative intervention intensities can be calculated in future. Moreover, resgarche
should endeavour to design research which considers intervention intensity from assessment

to discharge, to guide SLTs on tlkisrrently underesearched are@his would provide

SLTs with more support with their clinical decistaraking and facilitatéhe planning of

SLT services and resources.

4,7 Synthesis of the literature

Based on the findings of this systematic review, it can be concluded that all three intervention
approaches effectively remediate phonological impairntémivever, on the whole, ther
was a lack of rigouacross thditeraturefor all intervention approacheghis systematic
review synthesised the findings from 19 intervention studies to provide information on the
effectiveness and efficiency of the approaches of interest. For childite phoneme
collapse, the outcome of this systematic review illustrated that multiple oppositions
intervention was more effective than conventional minimal pair therapy (Williams 2000;
Williams 2005). These studies were among the most robust singlstadies and SCEDs
considered within this review, giving good support to these findings (see Table 4.2).
However, due to the small amount of evidence available, more research is necessary to
confirm these results.

When comparing the effectiveness andogdficy of the conventional minimal pairs
and complexity approaches, the findings were more unclear. A group of SCED studies
(Gierut 1990; Gierut 1991; Gierut and Neumann 199fibacand Unal 2010) concluded

that the maximal oppositions approach was mifexeve at causingreatersystemwide
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change in a childbés speech sound system.
considering that Gierut (1990; 1991) and Tapdwad Unal (2010) were amongst the most
robust SCED studies included within thisteysatic review (see Table 4.2), which provides a
good level of support for these findings.

The conflicting evidence in this area comes in the form of two RCTs: Biald
(2008) who found no significant difference between minimal andmioimal pairs tlerapy;
and Rvachew and Nowak (2001) who concluded that minimal oppositions therapy was more
effective than maximal oppositions for pgehool children. Although these studies used the
most robust research design (i.e., RCT) the actual quality and rigthe pfotocols used
within them is flawedds outlined in section 4.6.).4As the quality of a research study is
fundamental to the usefulness of its findings, more robust reseambdedn the future to
support SLTs 6-makihg betweenahe codnplexity sgproathes and the
conventional minimal pairs approadrhis also links to intervention intensity provision. The
guality of the studies reviewed within this systematic reviestathd the quality of the
findings. The majority of studies did not look directly at intervention intensity but reported it
(or elements of itsecondary tohe intervention protocolGreater consideration of varying
levels of intensity provisionn intenention outcomeshould be given by researchers in the
future.As SLT research continues to grow, improving the methodological quality of research
studies should be a priority for the profession. SLTs should also be encouraggaddue
research to eninae the clinical replicability and utility of findings (Ebbels 2017; Stephens
and Upton 2012).

To summarise, taking into consideration the quality of the studies within this systematic
review, the findings indicate that there is potential benefit taguki@ complexity approaches

over the conventional minimal pairs approach for some children with phonological
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impairment, and the use of the multiple oppositions approach over the conventional minimal
pairs approach for children with phonological impairmegrdracterised by phoneme

collapse. These findings contrast with the findings of chapter 2, in which SLTs routinely
implement the conventional minimal pairs approach and do not consistently use either the

multiple oppositions or the complexity approaches.

4.8 Conclusion

This systematic revie aimed to explore the evidenbase for three intervention approaches
for phonological impairment (conventional minimal pairs, multiple oppositions and the
complexity approaches), considering intervention intemsibyision, and investigating the
methodological quality of this literature. Several important findings have resulted from this
review. Firstly, there is supporting evidence for all three interventioroapbes
investigated. This may facilita® L T s 6cal ddcisiammnaking and give them confidence in
choosing an unfamiliar and more complex approach that they do not routinely use (as
identified in chapter 2). In terms of methodological quality, the outcome of this review
suggested that further robust resbas necessaryhis concus with the sentiments of Wren
et al (2018) in that an increased amountaljustresearch studies are necessary to inform
SLTs6 clinical practi ces f orRigorbousilestarchn wi t h p
comparing theonventional minimal pairs, multiple oppositions and the complexity
approaches is essential to clarify thinking in this area.

Secondly, this systematic review established that SLTs have little support from the
literature in their navigation of the complard intricate field of intervention intensity. This
is likely to have stemmed from the limited reporting of intervention intensity variables in

existing research studies, and the lack of research focus in this area until recently. However,
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for the convenbnal minimal pairs and complexity approaches, a dose of eliciting around 100
target phonemes in single words per session is typically used throughout the li{@&akere

and McLeod 2004; Barlow 2005; Gierut 1998; Weiner 19B#) the multiple oppositits

approach a dose of at least 50 is suggested, increasing to >70 for children with a more severe
difficulty (Williams 2012) This is an evidenebased finding that SLTs may be able to
incorporate into their clinical practices with children with phonolalimpairment relatively

easily if they do not already do so.

4.9 Chapter 4: Summary

The findings of this thesis so far have illustrated that for some children with phonological
impairment, the multiple oppositions and complexity approaches could be nentvefind

efficient than conventional mmal pair therapy (Gierut 199@Gierut 199; Gierut and

Neumann 1992TopbaandUnak 0 1 0; Wi Il Il i ams 2005). To deter
in line with this eidence the next stage of this theskplored UK& Ts 6 current cl i
practices via an online survey. An exploratd.

remediate phonological impairment and the rarely investigated deomrsikimg factors
behind these choices will be carried out. Within the Wi§ bas not been done since 2008,
and the decisiomaking factors behind SLTs choices were not accounted for.

Moreover, as chapter 2 of this thesis highlighted, little is currently known about
SLTs6 provision of i nt er vomologicaldmpairment ensi ty f o
However,asthe provision of an inaccurate intervention intensity (i.e., too high or too low)
wastes SLT resources and time (Baker 2012a),
vital. To fill this gap in knowledge, thissurey al so expl ored SLTsd& cur

intensity provision for children with phonological impairment. Comparing the survey results

127



with the literature outlined in this systematic review will identify any gaps between research
and practice. This theswill then explore why these gaps have occurred, and how to close
them from a variety of perspectives within the semiological modl (i.e., SLTs and SLT
managers This will ensure that organisational barriers and enablers are considered due to the

important role they playni S Lappdication of evidence foractice(outlined in chapter 2).
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5. Intervention for children with phonological impairment:

Knowledge, practices and intervention intensity in the United

Kingdom

5.1 Introduction
Leadingof r om considering the research on SLTs®6

speech sound disorder (SSD}hun chapter 2 and the evidenuase for the intervention
approaches of interest for management of phonological impairment in chapter 4, there was a
need t o de lcwrentpractice®wittsdhil@rendwith phonological impairment. This
was essential due to the currently limitedtoglate literature on SLT management for
children with phonological impairmentwith only two surveys specifically tmsing on
phonological impairment at the time this research began, Joffe and Pring (2008) mtéake
Kingdom (UK) and Oliveiraet al (2015) in Portugal. Neither of these papers considered
intervention intensity provision for these children. Thereftins,was a gap in knowledge
that had to be filled in order to continue with this thesis. This information was collected via a
UK-wi de, online survey of SLTs &10lh)/Surneyst c | i ni
are a useful way of uncovering existirsguesn clinical practice which is an essential
element of the Knowledge to Action framework (Graham and Harrison 2013).

This study has been published in the International Journal of Language and
Communication Disorders (Hegamy al 2018). This chapt is similar to the paper, with the
addition of r esul t snakingan&theldsdaussion of theifirdiags ofd e c i s i
Sugderet al (2018) which waspublished following the completion of the current survey
paper.

129



5.2  Aims and objectives

The aim ofthis study was to investigatiee clinical management of phonological impairment
by SLTs in the UK, focusing on intervention approaches and intensities used in clinical
practice.The objectives were:
1. What is SLTsd® understanding of the interve
impairment?
2. Which intervention approaches are used by UK SLTs to remediate phonological
impairment?

3. What intervention intensity is provided for children with modessere phonological

impairment?
5.3 Methods
5.3.1 Design

An anonymous, online survey was designed through the Qualtrics electronic survey
development toolQualtrics 2017)IP addresses were not collected to protect anonymity. The

survey remained accessible forteew ks ( Apri |l Y June 2016).

5.3.2 Participants

The target population were SLTs who routinely worked with childret8(@ears) with

phonological impairment across the UK. Eligible participants could have worked full or part

time and in either or both independenivate and public (i.e., National Health Service)

practice. In total, 166 participants from all geographical areas of the UK (England, Scotland,
Wales, and Northern Ireland) completed the survey, although there was missing data

throughout. Half of partigants (50.6%n)=8 2) had greater than 10 ye

19.8% (=32) of participantshadY 0 year s6 exp883haediBcgeatlsdd2% (
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experience, 13.69%m(E=22)had46 year s6 ex pen=B)badtessthangead 1. 9 % |
experience (italn=162). Just under half of participants worked-firhe (46.3%n=76) and

most participants worked in public practice (78.T#129). Participants were asked about

their area of clinical specialisation/s. Results showed that participants were ewed sgd

in phonological disorder/delay (26.1%;123), articulation delay/disorder (21.28%100)

and child language disorder (20.68697) than developmental verbal dyspraxia (11.3%,

n=53), autism spectrum disorders (10.28%48), fluency (5.3%n=25) or other disorders

(5.3%,n=25).

Reported caseload distributions were as follows (more than one age group could be
chosen): junior primary school age {4years) (32.2%)=136); preschool age (2 years)
(27.5%,n=116); senior primary school age 18 years) (22.3%)=94); secondary school age
(11-18 years) (9.79%=41) and infants (<2 years) (8.3%35). In terms of caseload data,
resultsf=155) i ndicated that participamBd%s o6 casel
SSD (40.6%n=63) or 4070% SSD (38.1%n=59) as opposed to <10% (5.20&8) or
>70% SSD (16.1%1)=25). Many participants (70.8%=109) reported attending continuing
professional development training on SSD within the last 5 years. However, more
participants were not a member doflmical excellence network in SSD (80.786,126) than

were (19.2%n=30) (totaln=156).

5.3.3 Survey development

Based on key literature (Baker and McLeod 2011b; Joffe and Pring 2008; Odivalra

2015) and discussions with specialist SLTs (who were chosen due to their knowledge and
experience with phonological impairment to be members of a project steering group), a range

of intervention approaches and possible question topics were identifiedlteion in the
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present survey. The survey questions used were a mix of multiple choice, forced options and
free text responses (i.e., for o6éotherd respo
guestions relating to their choices of interventapproaches and intensity of intervention in

relation to a fictional child named Tom, who was presented as follows: e§jgdafs with
moderatesevere consistent phonological impairment and no otherarbidities. To ensure

Tom was a clinically applidde example, his age group, gender and severity were deemed to

be the most prevalent in paediatric SLTs caseloads by the specialist steering group of SLTs.

5.3.4 Piloting

A pilot survey was conducted with members of the target audience. Participants were

recri ted via the projectbs steering group and
l rel and Health and Soci al Care Trusts and me
Disorder Research Network. They were emailed an anonymous, direct link to treipitat

and had one week to provide feedback. From 36 possible responses, 13 were submitted

(36.1% response rate). Comments were organised manually into themes and any appropriate

changes were made to the survey prior to dissemination (see ApAeriix

5.3.5 Procedure

A direct survey link was provided via social media to Royal College of Speech and Language
Therapists (RCSLT) members and the Association of SLTs in Independent Practice message
board. It was also circulated via email to each UK RCSLT hub lamdat excellence

network in SSD. The survey link was disseminated via Twitter by members of the UK and

l reland Child Speech Disorder Research Netwo
Nursing and Health Research forum on a weekly basis. The suaggdvertised in print via
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the RCSLT bulletin and research newsletter. Due to the dissemination technique employed,

the total sampling frame was unknown. The PhD researcher contacted the head of the RCSLT
Northern Ireland hub (Alison McCullough) for tleeBgures at the time of survey

development. However, this information was unavailable. Due to this, the potential sample
size of this survey was gauged through previ
with phonological impairment throughout thesd. A similar UK surveyJoffe and Pring
2008)reported on data from 98 participants using a papsed dissemination method. An
online survey | ooking at SLTs®6 clinical prac
in Portugal received 88 responses (Olivetial.2015) and a similar surveg 2018 in

Australia received 288 responses (Sugekeal. 2018). Considering this, between 88 and 288
responses to the current survey were expected, with around 98 responses being most likely

due to it taking place in the same location (i.e., the UK) astinvey by Joffe and Pring

(2008).

5.3.6 Data analysis

Survey responses were downloaded from Qual@esltrics 2017and input into SPSS

(IBM Corp 2013). Data were cleaned and checked for errors and any commentary provided,
coded and organised into themiésr most surveyed items, responses were totalled, and

descriptive statistics calculated.

5.3.7 Ethics
Ethical approval for this study was received from the Institute of Nursing and Health

Research, research governance filter committee at Ulster UniverditiatAlwere collected
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anonymously. A participant information sheet was provided upon accessing the(see/ey

Appendix 10.2and electronic submission of the completed survey implied consent.

5.4 Results

5.4.1 Understanding of approaches

Participants were asked match seven intervention approaches to their corresponding

definitions (see Table 5.1). The majority of participants correctly matched 71.4% (5/7) of
intervention approaches. Conventional minimal pairs (91r8%16), traditional articulation

therapy (906%,n=115) and phonological awareness therapy (85r2209) were correctly

identified most often. The maximal oppositions (56.58/0) and multiple oppositions

(56.3%,n=72) approaches were both identified correctly by around half of participants. The

empty set (26.6% correat=34) anduseof2/81 ement <cl usters (ter med
the purposes of this question) (41.8% correct51) approaches were incorrectly identified

by the majority of participants.

5.4.2 Currently used intervention approaches

From a list of thirteen interventions, SLTs were asked to rate how often (i.e., always, often,
sometimes, rarely or never) they used intervention approaches with Tom (see Table 5.1). The
top three always/often used interventions were speech discrimiia@idi®o,n=97),

conventional minimal pairs (77.3%+95) and phonological awareness therapy (75.6%,

n=93). The traditional articulation approach (48.4#458) and the psycholinguistic approach

(44.2%,n=53) were the next most popular choices. The top ihteevention approaches
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rarely/never used by SLTs were the empty set (82r8%7) and use of 2/8lement clusters
(75%,n =87) approaches as well as the cycles approach (75:898). Around half of
participants also reported rarely/never using the makoppositions approach (57.1%,
n=68), core vocabulary (52.5%,=62), multiple oppositions (49.6%+=58) or any other

approaches (50%:=6) when remediating a consistent phonological impairment.

5.4.3 Intervention approaches: Decisiormaking factors

The decisiormaking factors participants reported always/often using when choosing which
intervention approach to implement were: the profile of the child (960844 8); their own
previous clinical experiences (95.1%5116); their degree of confidencetian approach
(82.8%,n=101); discussion with colleagues (78.8%97) and parental involvement (75.4%,
n=92). Participants sometimes read current literature (54r5967) when choosing an
intervention approach. However, participants rarely/never refésredline decisiormaking

tools (i.e., speechBITE (62.8%576)), used social media (56.3%67), or attended journal

clubs (49.6%n=37) to support their clinical decisianaking.
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Table51-SLTsd® understanding and use of intervention approaches

Intervention Approach Definition Percentage Use Use Use
correctly always/often  sometimes rarely/never

matched (%) (%) (%) (%)

Conventional minimal pairs Contrast thechild's substitution with the 91.3 77.3 18.7 4.1

adult target in minimal pairs e.qg., for

stopping [t] vs /s/

Traditional articulation Sound by sound approach working on 90.6 48.4 23.3 28.3
therapy erred sound and building up from the
isolated adult target to ifgroduction in

words in sentences

Phonological awareness Build up and break down words into 85.2 75.6 18.7 5.7
therapy syllables and individual phonemes e.g

identify onset and rime, alliteration etc

Complexity approach: Contrast the adult target sounds with ¢ 56.5 15.9 26.9 57.1
Maximal oppositions maximally different sound the child
does use in their system in minimal pa

e.g., for stopping /s/ vs Im/
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Multiple oppositions Contrast the child'substitution with up 56.3 23.9 26.5 49.6

to 4 maximally different adult targets

that the substitute replaces in minimal

pairs e.g., [t] vs /zpl, &
Complexity approach: Most Target a 23 element cluster that is ho 41.8 9.5 15.5 75
complex (i.e., 2/3 element  in the child's system in ~18 single wor:
clusters) with the target I
Complexity approach: Empty Contrast two maximally different adult 26.6 4.3 12.8 82.9
set targets that the child doesn't use in

minimal pairs..e.g., targeting two of the

child's errors stopping and gliding /s/

vs /If
Core vocabulary - - 17 30.5 52.5
Cycles approach - - 10.5 13.9 75.6
Metaphon - - 28.5 33.6 37.8
Nuffield Dyspraxia - - 23.8 30.3 45.9
Programme
Speech discrimination - - 79.5 16.4 4.1
Psycholinguistic approach - - 44.2 26.7 29.2
Other - - 334 16.7 50
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5.4.4 Intervention intensity

The most commonly reported participant responses were considered\éartemet al.
(2007)intensity formula in relation to dose, sessiength, dose rate, dose frequency and

total intervention duration (see Figure 5.1). While there was a range of responses, the results
of thissurvey showed that for a chidth moderatesevere phonological impairment

participants predominantly providége following:

1. Dose Target phonemes were most frequently elicited in wore3®@times (33.3%,
n=37), followed by 1620 times (26.1%)=29) (total: 59.4%n=66).

2. Session lengthThe most popular session length was3PIminutes (41.4%)=48)
followed by41-50 minutes (27.6%)=32) (total: 69%n=80).

3. Dose rate Targets were predominantly elicited-2Q times within a 2BO-minute
session, therefore one sound in single words was typically elicited per minute.

4. Dose frequency The majority of participantsrpvided therapy once per week (69%,
n=80).

5. Total intervention duration: The most common total number of sessions provided
before discharge (i .e., end ofl2sessionsi ce de
(22.1%,n=17) with 58 sessions (18.2%,=14), 1320 sessions (15.6%+=12) and
21-30 sessions (15.6%5=12) showing the next most frequent lengths of provision
(total 71.5%n=55).

6. Cumulative intervention intensity: Using the most commonly reported figures for
each intensity variable, the cumulaiintervention intensity currently provided to a
child with moderatesevere phonological impairment was®0 (i.e., Dose x Dose

frequency x Total intervention duration: -BO x 1 x 530 = 56900).

138



Dose: Session length (minutes):
» 35.0 o 50
H 30.0 =
¥ 250 0 40
© 20.0 ©
%15.0 o 30
£ 10.0 £ 20
8 50 — )
(&)
EO'Oooooooooooo o 10
o + + + + +
A N M T IO OO0V O O oo o o o o
o laaaa S ISR8BS 0 . -
N O T W o~ g A 5-10  11-20 21-30 31-40 41-50 51-60
m Currently provided = Perceived as ideal m Currently provided = Perceived as ideal
Dosefrequency: Total intervention duration (sessions):
Currently provided % of Perceived as ideal % of
SLTs SLTs o 500
Less than once per 2.6 Once per week 60.9 =
month 0 400
Once per month 1.7 1 or 2 times per wee! 7.2 © 300
Twice per month 8.6 Twice per week 13.0 S
Three times per month 2.6 2-3 times per week 11.6 5——; 20.0
Once per week 69.0 4-5 times per week 1.4 Q 10.0 |
Twice per week 4.3 More than 6 times 1.4 o ' I I
per week O o0 o
Three times a week 34 1 SLT session plus 4.3 1-4 5-8 9-12 13-20 21-30 31-40 41-50 >50
indirect therapy _ , ,
Other 78 ) i m Currently provided = Perceived as ideal
Figure51-SLTs 6 currently and ideally provided intervention intensity
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The majority of participants (70.8%+80) believed that the intervention intensity they
provided was sufficient to remediate Tomds p
believe their currently provided intervention intensity for Tom was sufficient, their perceived
ideal interventionntensity was essentially the same in relation to dose frequency and session
length (see Figure 5.1). When considering the dose (number of trials per session) the actual
and ideal figures were similar apart from a small number of participants (E@)owho
chose a dose of 9100 per session. There was also a notable shift in the ideally perceived
total intervention duration as 38.3% of participantsl®) would provide a greater total
number of sessions (Z0) in ideal circumstances, compared to 15.6¢4 2) choosing this
number of sessions when reflecting on their current practice.
For children with phonological impairment SLTs tended to provide therapy with
blocks for consolidation (58.6%:=68) rather than ongoing therapy (3184636) or other
service e@livery models (10.3%)=12) (totaln=116).For children with more than one
domain of linguistic impairmer{e.g.co-morbid language impairment78.3% (=90) of
participants combined interventions for SSD
one intervention session. In these cases, participants tended to spend approxin@iéty 71
of time within a session on specific SSD intervention (3418828), followed by 4150%
(29.6%,n=24) and 6170% (18.5%n=15) of time within a session. Almost twiards of
participants (64.3%1=56) reported that they would provide this mixed approach for up to

30% of their caseload who had SSD.

5.4.5 Intervention intensity: Decision-making factors
The decisiormaking factors partipants always/often considerethen cloosing intervention
intensity included: the severity of SSD (93.986,108); the attention and motivation of the

child (84.5%,n=98); any other cognitive factors the individual may have (79.3882);
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involvement of the parent/carer (79.18691); and support from school (70.78682). Mixed
and lower responses were found for use of: the published literature (sometimesn345/o,
the intervention approach used (sometimes: 29r8%4); any factors other than those listed
(rarely/never: 58%,n=7) (i.e., SLTs caseload size/capacity3); cost factorsn=2)); support
from speech and language therapy assistants (rarely/never: 38-994); set service
delivery/care pathways (rarely/never. 37.4%5=43); and availability of resources

(rarely/rever: 33.6%n=39).

5.5 Discussion

This study details the results from the most recent and largest survey of clinical practice with
phonological impairment in the UK. It builds upon previous international research in the area
(Brumbaugh and Smit 2013; Joffe and Pring 2008; McLeod and Baker 2014; Oéteaira

2015; Sugderet al 2018)and offers new insight into SLT
intervention approaches, as well as on the unelarched topic of intervention intensity in

the remediation of phonological impairment.

5.5.1 Understanding of interventon approaches

Participants matched definitions of intervention approaches to their respective title. The
majority of participants correctly matched the title and definitioilofi%of the appraches.

The maximal oppositionapproach and the multipleppositions approach were identified

correctly by just over half of the participants. The most difficult approaches for participants to
identify were perhaps the two most challenging of the complexity approachdy: sshpnd

use of 2/3elementlusters.The difficulty identifying the three complexity approaches and the

mul tiple oppositions approach may have res:i

approaches; SLTs6 tendency to conti fJofe t o i n
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and Pring 2008)a lack of awareness about the approaches; the similarity between the labels
of multiple oppositions and maximal oppositions leading to confusion between the two; a lack
of confidence and clinical experience in the use of these approaches; and the controversy about
the effectiveness of the complexity approach within clinical contexts (particularly for children
under 4 years of age, which Tom was nbB)dd & al. 2008; Rvachew and Now&001)

The findings of this survey are not unusual as the complexity approaches are less
likely to be used by SLTs across the world (see chapter Bamibaugh and Smit 2013;
Joffe and Pring 2008; McLeod and Baker 2014; Pastaé 2010) Interestingly, the
outcome of the current survey suggests that SLTs are more prepared to use what could be
considerd the least complex of the complexity approaches (i.e., maximal oppositions). This
perhaps indicates some shift in thinking and practice in the UK from 2008Jefferand
Pringfoundthat maximal contrast therapy was rarely/never used by 77.5% of participants (in
contrast with 57.1% rarely/never using it in the current study). This may also be due to an
observation made in the scoping review in chapter 2 of this thesis, that tmdajesurveys
of clinical practice only ask about SLTsd us
Brumbaugh and Smit (2013) asked about the o6c
(p-309). This may highlight a lack of awareness of the other complexgyoapghes within
the profession (i.e., empty set, Z&ment clusters), and that until this point, little was
actually known about SLTs®é use of the compl e

As outlined in chapter 4esearch has shown tliae complexity approaches can
effectively remediate phonological impairment (Gierut 1989; Gierut 1998; Gierut and
Champion 2001). Additionally, some research suggests that the complexity approaches may
have the potential to deliver more effective and effitsysterwwi de change i n a c
speech sound systehmn conventional minimal pair therapynen chosen and delivered with

care considering t he(Gerbtil99@ Gierut BgleGieauhathd pr e s e nt

142



Neumann 1992Topba and Unal 201p- although someonflicting research also exists
(Doddet al.2008; Rvachew and Nowak 200L)kewise, the multiple oppositions approach
(Williams 2000) is beginning to accrue some evidence of efficacy and effectiveness (Allen
2013; Lee 2018; Williams 2000; Williams 2005deed, research has found that the multiple
oppositions approach is more effective for children with phoneme collapse than the
conventional minimal pair approach (Williams 2000; Williams 2005). Taking this into
consideration, there is a gap betweenrésearcta n d  Surrrdiriervention provision.

This gap should be explored further to determine why SLTs do not routinely use these more
complex approaches, despite the existing evidence that they are effective. This will be

explored in the next stagd this thesis

5.5.2 Use of intervention approaches

Similar to other findings in this ar€doffe and Pring 2008; Oliveirt al 2015) the three

most commonly used intervention approaches for a child with phonological impairment in the
current study were speech discrimination, conventional minimal pairs and phonological
awareness therapy. It is important to note that in the maih speech discrimination and
phonological awareness therapy are not intended to be used as standalone phonological
intervention approaches, and phonological awareness therapy alone may not be effective at
remediating phonological impairmefi2enneet al 2005) The current swey did not ask

SLTs to specify whether they used approaches in combination with others lutiotould

be posited that these approaches are combined with others in the popular eclectic approach
(Joffe and Pring 2008; Lancastdral 2010) Importantly, SLTs did not routinely use core
vocabul ary intervention t o rimpaengntasttes Tomb s

approach is more appropriate for inconsistent speech disorder (Dodd and Bradford 2000).
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However, the outcome of this survey has shown that there is still a strong thread of
therapy provision focused on more traditional articulatoryagament, with traditional
articulation therapy being the fourth most popular approach to remediate phonological
impairment.This finding was corroborated by Sugdsral.(2018) who found that traditional
articulation therapy was the third most popularrapph used by Australian SLTs to
remediate children with phonological impairment (64.484d,74).Lousadeet al. (2013)
found that children with phonologicallyased SSD receiving phonological therapy showed a
more significant improvement in percentagje&onsonants correct and greater generalisation
to untreated words than children receiving articulation therapy. Dodd and Bradford (2000)
also concluded that children with phonological impairment respond best to intervention
targeting reorganisation of phdogical knowledge, rather than articulatibased
intervention approaches. This evidence suggests that for maximum effectiveness and
efficiency it is important to match the intervention approach selected to the nature of the
predominant SSD. Therefore,diional articulation therapy may not be timest efficient
and effective approach for a child with predominant phonological impairimiadicating the
presence of a researphactice gap.

However, while children may be diagnosed with predominantly phonological or
motor SSD, there is a continuum along which children may present. It is not unusual for
children with phonological impairment to present with a range of overlapping and evolving
difficulties. This in part may explain the use of traditional articulation therapy with children
with phonological impairment found within this survey. Indeed, this finding could also be
explained by SLTs® eclectic ulsaecasteltali20l0)er vent
as SLTs may not be routinely employing traditional articulation therapy with children with
phonological impairment, but they may be combining elements of this approach with

phonological interventions to treat these children witlylaid approach.
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5.5.3 Intervention intensity
The variables within thevarrenet al (2007)formula were used to consider the intervention

intensity provided by UK SLTs faa childwith phonological impairmer{i.e., Tom)

5.5.3.1 Dose
Most participants repted that they would elicit target phonemes in single word30LOmes
per session. Sugden al. (2018) reported that when treating children with phonological
impairment, Australian SLTs would tend to elicit betweerm2137.6%) or 509 (39.8%)
producton trials within a session. This is more than UK SLTs tengrovide for this
population. In generalhere has been a lack of clarity and agreement about what is meant by
dose(Baker 2012h)Chapter 4 highlighted thatereis limited reportingof dosewithin
research studie$his may be because it was not considered within the study design or
because it was nabnsidered important enough to reparnongst other reaso(Baker
2012b)
Despite inconsistent consideration of €loas far bek as 198 awWeiner
advocating for trials of 100 minimal pairs responses over 30 minute sessions for children with
phonological impairment. More recentWilliams (2012)recommended that a dose of over
50 trials for at least 30 sessions, or around 70 trials per session for 4fos@skions for
more severe difficultieds necessary for some phonological interventions to be effective.
Thisis of concern as the findings of the current study suggest that the majority of UK SLTs
are not providing more than 30 trials per session for a child with phonological impairment.
Although the overall pattern remained the same when asked what thettodeal
would be for Tom, 10%nE6) of participants believed that-9D0 targets per session should
be ideally elicited. This finding suggests some awareness of the evidence in this area even if

it has not been fully integrated into practiBaker (2012bighlighted that altering the dose
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within a session may be one of the most important constituents with the potemtiphatt
on intervention effectiveness and efficiency. Encouragingly, this is something that could be
changed by SLTs relatively easily within current service provision models. Further research

could focus on the area of intervention dose to determie&fdst on intervention outcomes.

5.5.3.2 Session length
The current survey established that participants would most often provide sessions lasting 21
30 minutes, with others providing sessions lasting@inutes. This is similar to the most
frequently implemeted session length of 3 minutes in Australia (Sugdemnal 2018).
Where research does specify the length trirention sessions, 30 minuissused for
multiple oppositiongAllen 2013) 30-60 minutes for conventional minimal pa{Baker
2010)and 30660 minutes for the complexity approachBarow 2005;Doddet al 2008;
Gierut 1990; Gierut 1991).
Toetal.(2012)consi dered SLTsd6 treat m&g&SDinHpngact i ¢
Kong (h=102) and found that public SLTs (i.e., working in public-pchools, schools and
hospitals) predominantly provided intervention sessions lastir8p30inutesywhereas SLTs
working in the private sector tended to provide longer sessions@d &tinutesBrumbaugh
and Smit's (2013urvey conducted in therited States of America€489) found that SLTs
provided either 30 or 60 minutes of intervention per week to remediate SSD. These findings
are corroborated by Baker and MclLeodés (2011
interventions indicating that intemron sessions typically last &D minutes. Therefore, the
findings of the current survey in relation to session lengti@ninutes) are slightly under
both the minimum and maximum amount of intervention provided to children with
phonological impairmerwithin the research (360 minutes). This gap between research and

practice may be caused by <clinical pressures
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attention and listening skills amongst other reasons. Further research considering this, as well
as how SLTs divide sessions in terms of time spent on different interventions for children

with multiple cemorbidities, is necessary.

5.5.3.3 Dose rate
This survey illustrated that SLTs predominantly elicited one sound in single words per
minute within session®r children with phonological impairment. For conventional minimal
pair therapy, Baker and McLeod (2004) reported a dose rate of 2.2 (i.e., around 100 targets
elicited in 45minute session). For the multiple oppositions approach, Allen (2013) recorded a
minimum dose rate of 2.7 (i.e., a minimum of 81 targets elicited inraiB0te session). For
the complexity approach, Barlow (2005) provided a dose rate <#.2.@.e., over 100 targets
elicited in 4560-minute sessions). Therefore, the currently predidose rate in the UK is
lower than what is provided in the literature. There is limited research into dose rate in
relation to the management of SSD, and yet some interesting thinking is emerging in the area
of Applied Behavioural Analysis and Precisibeaching where increased rate of dose is
argued to increase fluency, automaticity (and ultimately generalisability) of a wide range of
skills (Lamport Commons and Koenig 2015his could also have important implications for
the number of phonemes targeteithin sessions because as the number of targets increases,
the dose and dose rate per target decrellk@e research into this area in kit clinical

contexts is necessary.

5.5.3.4 Dose frequency
The results of this survey showed that participants most regularly implemented once weekly
intervention sessions for children with phonological impairment. Similarly, Sugjdan

(2018) andliveiraet al (2015)found that SLTs most commonly offered intervention once
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weekly for children with phonologicalpased SSDBrumbaugh and Smit (2018)und that
children with SSD typically received intervention sessions once or twice weekly, while the
Baker and McLeod (2011a) narrative review of phonological interventions indicated a typical
frequency of 23 sesions per week. Considering the multiple oppositions apprédietm,
(2013)found that more intense intervention (3 times per week) produced significantly better
outcomes for cidren with phonologicallybased SSD than less intense input (once per

week), despite both groups receiving the same cumulative intervention intensity. Therefore,
research is emerging theuggest that for SSD, intensive therapy may produce better
outcome than less intensive inp(&llen 2013; Kaipa and Peterson 2018illiams 2012)
However, more research in this area is necessary, alongside consideration of how clinical
resources may be managed to support more intensive therapy provision, how children and
families cope with this service delivery model and howdteptially support a cultural shift
away from the once weekly model, which seems to be quite predominant in the UK.
Interestingly, SLTs in both the current study and in the Sugtlah (2018) study reported an
ideal dose frequency of one session per wé&bls may highlight that SLTs are unfamiliar

with recent literature in thigrea omay have service restrictions in place that mean that
changes to dose frequency are considered impossible. Either way, this is an area for further

exploration.

5.5.3.5 Total intervention duration
The outcome of this survey suggests that in the UK, children with phonological impairment
receive around-22 sessions of therapy prior to discharge. However, the range around this
showedthatsome children are discharged withi#8 Sesions, and others within 130 or 21
30 sessionPliveiraet al (2015)found that around half of SLTs in their study implemented

a total intervention duration of greater than 6 months, with most SLTs providing weekly

148



sessions (around 24 sessions). This is considerably higher than the most frequently occurring
response of 92 sessions in the current study, although as noted, there was variation around
this. Moreover, Sugdeet al (2018) reported that Australian SLTs most often provide

children with phonological impairment4D0 intervention sessions, with an average of 22.7
sessions being reported. Again, this is higher tharmost frequently occurringrovision

within the UK for this population.

Interestingly, when given the opportunity to provide an ideal intervention intensity,
participants within the current study migsthose to increase the total intervention duration,
with a major shift by some participants to-2Q sessions (38.3%=18). This is in line with
the findings of Sugdeat al. (2018) who reported that ideall$L. Tswould provide an
average of 31.7 sessi®. This emphasises that SLTs may be aware that more intervention is
necessary, however are r@gtd in what they can provide at an organisational level.

Williams (2012)recommended that when using the multiple oppositions approach and
conventional minimal pairs for children with moderate phonological impairment, at least 30
sessions are required, with around 40 sessions being necessary for thosere/gkvere
difficulties. Gierut and Champion (200pyovided an average of 19 sessions for the
complexity approach and Baker (2010) indicated thatraat 18 sessions are required for
conventional minimal pairs. InterestingBroomfield and Dodd (201Xonsidered intensity
in the management of speech, language and communication needs across a range of linguistic
domains, including SSD, and found that the amount of input was variable across a 6 month
period from 024 hours (nean: 5.5 hours), with options for further intervention following this
period. Baker and McLeod (2011a) indicated that duration of therapy for children with
phonological impairment was46 months across the research papers reviewed. Clearly,
there is consierabledisparity amongst the researahd within clinical practice in this area.

This disparity is further compounded by the fact that some approaches advocate different
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lengths of time per session and some researchers calculate hours versus sesssons vers

months of input.

5.5.3.6 Cumulative intervention intensity
The cumulative intervention intensity provides an overall abstract figure that can be used to
help support the efficiency and effectiveness of intervention by allowing researchers and
SLTs to separate out the individual intensity variables and monitoritigg@act on outcomes
(Warrenet al. 2007). When considering the findings from the current survey and inputting
the appropriate figures into théarrenet al. (2007)formula, the cumulative intervention
intensity provided for Tom by SLTs within UK clinical practice viE&s900 (Dosex Dose
frequency x Total intervention duration:-B0 x 1 x 530). Considering that the conventional
minimal pairs approach was the most popular direct odtasied approach used to remediate
phonological impairment in the current survey, it is possiblgoisit a comparison between
the intervention intensity that might be used within a research protocol for this approach with
the current provision identified. In general, the intensity within research protocols for the
conventional minimal pairs approachliOo0 trials per session, with twice weekly sessions
across approximately 18 sessions (if an hour each) or 36 sessions (if half an hour each) for a
total of 18 hours, leading to a cumulative intervention intensity of 100 x 236 83,600
7,200 Baker 20.0).

This figure is purely hypothetical and of course, is dependent on many factors
including the unique profile of each child, how they respond to therapy, and the fact that most
studies included iBaker (2010jpddressed the stdomponents of th&/arrenet al (2007)
intensity formula differently, and thattervention intensity is not necessarily reported from

assessment to discharge within research studissalso worth mentioning that intervéemts
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within research papers are often conducted foidptermined time frames due to constraints
around funding and resources which can impact intervention intensity provision.

Due to the lack of available literature, comparing the current practicels 8iLUs
with other SLTs throughout the world was difficithough not directly stated within their
paper,using the Warreet al.(2007) formula it could be posited from the Sugdeal.
(2018) survey that SLTs in Australia provide a cumulative intervention intensig 5f:
39,600(21-99 x 1 x 2400 = 42Y 39,600 for children with phonological impairment.
This demonstrates that SLTs in the UK are providing both a lower minimum anchumaxi
cumulative intervention intensity for children with phonological impairment compared to
Australian SLTs. This highlights variation in intervention intensity provision between the UK
and Australia, but more worldwide literature esededo provide a klgger picture oturrent
clinical intervention intensity provisian

The outcome of the current study suggests that the cumulative intervention intensity
for children with phonological impairment within clinical contexts in the UK is vastly less
than that povided to children involved in research studies investigating effectiveness and
efficiency of conventional minimal pairs, as well as the current clinical provision of
Australian SLTs. This certainly warrants further consideration of the potential imptisati
that translation (or not) of evidence to practice may have on therapy outcomes for these
children. To further extrapolate the contribution of each component ¥ #neenet al.
(2007)formulaand the overall impact of varying levels of cuatite intervention intensity

on outcomes for children with phonological impairment, more research is necessary.

5.5.4 Decisionmaking factors for intervention and intensity provision
This survey found that the main decisimaking factors SLTs rely on when managing a

child with phonological impairment were related to their own experiences, the opinions of
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their peers/ coll eagues, the specisHighlightschi | doés

that SLTs often usmternal evidence from the children and families they work withthan
own clinical experiencdut would only sometimes refer to the third aspect®@8FEthe best
available research eviden(@ollaghan 2007). This sk that embedding research into

practice lags behind the other elements3#FE creating a researgnactice gap. This

outcome is corroborated by O6Connor and Pet't

and Zipoli and Kennedy (2005). Indeeah, Australan survey conducted by ValliAgapoli
and Reilly (2004) reported that while 97% of SLTs know what evidbased practice is,
only 25% of SLTs considered it essential to integrate all three aspecBmfirEo their
clinical practices.

Cicerone(2005 noted that cliniciangind it difficult to implementguidelines which
conflict with their traditional practice3 his may provide reasoningf8ftL Ts 6 ch o4 ces
standingintervention approaches and their divergence from the research in soméayeas
use of traditional articulation therapyBaker and McLeod (2011kgemonstrated that SLTs
involved in peer support jouahclubs, were more knowledgeable and confident in translating
research into practice than those who were not. It is worth further considering if this method,
or indeed other methods, would assist SLTs in closing this respaactice gap. This is the

main aim of the next stage of thisesis

5.6 Conclusion

This study builds on previous investigations into the clinical practices of SLTs with children
with phonological impairment worldwide. Several important findings have resulted from this
survey. Firstly, SLTs use traditional articulation therapy for childvéh phonological

impairment, despite research stating that this is not the most effective or efficient approach
for such children. Moreover, some approaches to managing phonological impairment are not

fully understood by all SLTs (i.e., empty set and a62/3 elementlusters), possibly
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contributing to their | imited I mplementation
and understanding of amfamiliarintervention approach may support their use of it
clinically as well as their choice ofé¢lmost effective and efficient intervention for a child
with phonological impairment.

Perhaps the most interesting findings of this study are those on intervention intensity.
Applying theWarrenet al. (2007)formula to compare the reported ant intervention
intensity with what is used in research protocols highlighted a respeactice gap, and the
importance of carrying out further robust research in this area. This regpeactice gap
could be narrowed by clinical SLTs producing reseaeither independently or in
collaboration with SLT researchets, make research more relevant to the clinical context
(Ebbels 2017)Moreover, future research studies should consider and adequately report
intervention intensity information to enhance thossibility of translating intervention
intensity evidence into clinical practicEhe SLT profession could benefit from investigation
into how to narrow this gafpom the perspectives of SLTs and those at the organisational
level (i.e., SLT managersip ensure children withhmnological impairment receive

evidencebased treatmenthis will be undertaken in chapter 6.

5.7 Chapter 5: Summary

SLTs6 current intervention practices for pho
significantly progressed beyotigbse found from the scoping review in chapter 2, as SLTs

still tend to favour longstanding approaches. Uniquely, this survey explored the decision
making factors behind SLTs6é intervention cho
Additionally, this survey cllected information to calculate the cumulative intervention

intensity SLTs provide for children with phonologicadp ai r ment i n @0@e UK (i
which is novel in this fieldln contrast, when looking at the literature, the cumulative

interventionintensity for the most popular direct outghgsed intervention approach used by
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SLTs in this survey, conventional minimal pairs3j6037,200(i.e., 100 x 2 x 186 =
3,6007,200) based on figures reportedBgker(2010) This finding has been echoey b
Sugderet al.(2018) indicating the existence of a resegtdictice gapDue tothis, a logical
next step for thishesiswas to qualitatively explore why this reseapactice gap has
occurred and investigate potential avenues to supporting SLTetovrig as well as how to
support SLTs to deviate from their currently provided core intervention approaches. The

focus groups and interviews undertaken to achieve this will be outlined in chapter 6.
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6. Bridging the researchpractice gap for children with

phonological impairment: A gualitative exploration

A comparison of the findings of the two previotages (i.e., systematic review in chapter 4

and survey in chaptel %ed to the discovery of areseaglr act i ce gap i n SLTsi
of phonological impairmen# crucial stage in the Knowledge tacthon framework (Graham

et al.2006) is looking into why the gap existéitson and Straus 2013). Thereforesaaies of

focus groups with SLTs and 1:1 interviews with SLT managers were akderto explore

the identifiedgap. The focus groups and interviews gave SLTs an opportunity to discuss the

common barriers they face when:

1. Providing more complex approaclfes children with phonological impairment (i.e.,
multiple oppositions, complexity approaches: maximal oppositions, empty set,
clusters);

2. Trying to provide the intervention intensities recorded in the literature in clinical
practice and,

3. Accessing and using reselanvithin everyday clinical settings.

Highlighting a limitation to current research, Hardetaal. (2014) noted that there was no

room to explore evidendeased practice because most of the existing research investigating
barriers was via surveys. The mmt study aimed to overcome this limitation and fill this gap

in knowledgeThe qualitative exploration outlined within this study allowed SLTSs to discuss

any ideas they had on how to bridge the reseprattice gap which provided depth to the

findngst om t he survey (chapter 5). This stage a

and was the first research study requiring S
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6.1 Aims and objectives

The purpose of this study wasedwrplore the gap betweeesearcrand SLTs 6 current

practices for children with phonological impairmentfr&hbL Ts and SLT manager

perspectivesThe objectives were:

C

-

1. To explore the reasoning behind SLTsd inte

2. To explore he feasibility of implementingntervention intensities from the literature in
clinical practice;

3. To identify potential facilitators to the use of research in practice.

6.2 Methods

This was a qualitative study consisting of focus groups with clinical SLTs and a series of 1:1
interviews wih SLT managers to expand on the data retrieved from a previously completed
UK-wi de survey of SLTsd6 clinical pr aettali ces
2018). This study was conducted within one region of the UK (Northern Ireland) and included

participation of all five Health and Social Care Trusts (HSCTS) in the region.

6.2.1 Participants and recruitment

SLTs who either carried a caseload of children and young peopl8 (gears) with
phonological impairment, or managed SLTs providing this service, were the main population
in this study. For participant recruitment, SLT service managers from each HSCEdele

local collaborator to act as a gatekeeper. Each local collaborator was sent a participant
information sheet and consent form to disseminate to potential participants via email. Willing

participants were instructed to contact the first author, distl @f potential participants was

devised. Purposeful sampling was then conducted to ensure that a representative sample of

participants was included (i.e., work setting, years of experience).
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SLT services within Northern Ireland were ketenparticipatein this studybut had
understandable constraints around how many staff members they could release for the project.
Initially, it was intended that-& focus groups each with&SLTs from each HSCT, and&%
interviews with SLT managers (withZ SLT managrs from each HSCT) would be carried
out to attempt to achieve saturation. However, a compromise was reached in which 15 SLTs
were recruited within three HSCTSs to take part in three focus groups, and 6 managers from the
two remaining HSCTs were recruitedr fthe interviewsri=21). This is acceptable azal
world practicalities andnethodologicalrigour should be balancef@fGraham and Harrison
2013).

As the total number of SLTs working with children with phonological impairment in
Northern Ireland is currgly unknown, a sample of approximately 50% of the total number of
respondents from Northern Ireland to the -Mide survey of the current management of
children with phonological impairmentn£40) was taken for this study (i.e., approx. 20
participants).Data saturation should be based on the appropriateness of the data rather than
how much information has been collec{@dirmeider and Aitken 2012). Indeed, saturation is
said to be reached when new information can bgatheredno new themes can be falin
(Guestet al.2006) and wheit is possible to replicate the study from the data already collected
(O6Rei Il l'y and Par ker -thédnks3were folshd withirethe finahfaeuse s o r
group or interview, indicating that saturation was reached witigrcurrent study. All invited
participants provided their written, informed consent to participat®1). Demographic

information collected via an information sheet is presented in Table 6.1.

6.2.2 Data collection
The focus groups were carried out by thetfauthor who was a PhD researcher and an SLT,

alongside the second author who was an SLT working in an academic setting. The 1:1
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Table 6.1 - Focus groups and Interviews: Demographic information

Participant Job role Years of Work setting(s) Specialist area(s)  Age of client Approximate
experience group percentage of caseload
with SSD
PO1 SLT 28years Community, schools DLD 2-8years 80%
P02 SLT 30years Community SSD 2-6years 75%
PO3 SLT 3years Community - 2-18years 90%
P04 SLT 12years School DLD 4-7Tyears 80%
P05 SLT 3years School - 3-18years 66%
P06 SLT 5.5years Health centre, schools  DLD, fluency 18monthsl8years 25%
PO7 SLT 3.5years Community - 18monthsl8years 70%
P08 SLT 3years Health centre - 18monthsl8years 20%
P09 SLT 12years Community, schools - 2-18years 30%
P10 SLT 18years Health centre DLD 2-16years 35%
P11 SLT 17years Language class, school DLD 3-7years 25%
P12 SLT 16years Community, language DLD 2-4years 25%

class




P13 SLT 18years Community, health DLD 3-8years 40%
centre, schools
P14 SLT 23years Community, language DLD 2-10years 60%
centre
P15 SLT 12years Community, schools DLD 3-8years 19.5%
P16 SLT manager  20years Community Hearing 18months8years 50%
impairment

P17 SLT manager 22years Community DLD 3-byears 80%
P18 SLT manager  30years Schools DLD 4-8years 75%
P19 SLT manager 16years Community DLD 2-12years 80%
P20 SLT manager 12years Community DLD 2-10years 50%
P21 SLT manager  3lyears School DLD 4-16years 70%
B. ASSDO stands f or s pe e developneental ldnguhgeslisorddrer , ADLDO st ands f
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interviews were conducted by the first author alone. Both authors underwent qualitative skills
training at Ulster University. The focus groups and interviews were located within the
participantsd work site i n a eruewsWwereaydioi vat e
recorded and field notes were taken. Questions were developed into a topic guide by the
research team with input from a group of specialised SLTs and were based on the aims of this
study, information collected from the systematic revi@hapter 4) and UKvide survey
(chapter 5) (Hegartgt al.2018) as well as other relevant literature (Baker 2012a; Baker 2012b;
Warrenet al. 2007; Williamset al. 2010). The same topic guide was used in all focus groups
and interviews for consistencgge Appendix 10.)6Visual elicitation methods (i.e., graphs

and tables) were used to generate discussion and responses around the survey datat(Hegarty
al. 2018) (ee Appendix 10.17Data collection had two phases: (1) focus groups and (2)

interviews

6.2.2.1 Focus groups
Three focus groups were conducted each containing five SLTs. This number was chosen
because smaller focus groups consisting € Pparticipants are useful for facilitating
engagement and communication between groammbers (Green anchorogood 201 Focus
groups lasted one hour. Focus groups were chosen as a data collection method because they
are widely used in healthcare research and can collect a significant amount of data quickly
(Green and Thorogoo@014 Marshall and Rossman 201 Focus groups also provided
flexibility to explore unexpected respses (Marshall and Rossman 2D1However,
participants may have represented their thoughts/behaviours differently due to being in a focus
group ®tting (Green and Thorogood 2Q1#hislimitation was minimised by setting out clear
groupdeveloped/agreed rules at the outset (covering issues such as confidentiality), note

taking and considering nererbal communication during the focus groups.
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6.2.2.2 Interviews
Six 1:1 interviews were conductaeslith SLT managersGuestet al. (2006) found that
saturation could be reached with as little as six 1:1 interviews. Interlastes 4560 minutes,
which was in line with the litture (Green and Thorogood 2(1#hterviews are a prominent
datacollection method within health search (Green and Thorogood 2PaAd they are time
and cost effective (Silverman 2006). When designing this stage, potential power relationships
between clinical SLTs and managers were considered. The separation af 8inis (focus
groups) and managers (interviews) eliminated a potential impedance to free discussion and/or
anxiety for participants which otherwise, may have impacted on their engagement. Semi
structured interviews were used as they allowed for flextalitd divergence from the topic
guide questions if unexpected responses were received. Although there are limitations to
conducting interviewsg(g.interviewees may not provide facts and/or may present themselves
differently (Silverman 2006)), exploratioof the aims of this study from an organisational

perspective could only be achieved through this method.

6.2.3 Knowledge to Action ramework

The Knowledge to Action framework (Grahahal.2006) was used to guide this study. As

mentioned in chapter 3, the Bwledge to Action frmeworkis designed to support the

translation of research findings into practice and has two main stages: (1) knowledge creation

and; (2) an action cycle (i.e., implementation). Due to the purpose of this study being to

explore the gapbetween research and practice from®ala d manager sd perspe
mainly falls under the synthesis aspect of the knowledge creation stage (@tedlaP@06).
TheKnowledge to Action framework provides guidancehomvto gather and organise

informationand tailorit to theenvironment that it ibeing designed for (i.e., SLT serviges

usingrelevantstakeholdergField et al 2014).A crucial stage in the Knowledge tat#on
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framework (Grahanet al.2006) is lookimg into why a certain knowledgaracticegap exists
(Kitson and Straus 2013). Thereforathin this studythe barriers and enablers to evidence
based practice faced by SLTs in their current clinical praciveese exploredGathering this
informationwas ntegral to informing the development of a clinical support resaorttee

next stage of this thesjshapter 7).

6.2.4 Data analysis

Each participant and HSCT was provided with an anonymous, unique identifier (number 1
21). To distinguish between focus groapd interview participants, the focus group members
were anonymised in blocks of five and the interviewees were coded in blocks of three.
Following this, the six stages of thematic content analysis (Braun and Clarke 2006) were
carried out by the PhD reseher. This process involved data familiarisation through verbatim
transcription followed by the generation of initial codes and themes. These themes were then
reviewed and defined before they were triangulated with the second author (JT) and written up.
Braun and Cl ar k epwist chedklidtGod goodpghemndatic)analysis was followed.
Thematic analysis was chosen as it is useful for identifying commepomess (Green and
Thorogood 201%and can provide a large amount of data on various subjeeisnBnd Clarke

2013). Analysis was conducted inductively allowing for tkerto originate from the data and
therefore for SLTs and SLT managers opinions to be documehitednatic analysis was

completed with the support of NVivo (NVivo 11 2017).

6.2.5 Rigour and trustworthiness
The process of topic guide development for the focus groups/interviews (see above), supports
the credibility of the content covered (Shenton 2004). Furthermore, the use of participants

across all HSCTs in Northern Ireland supports taegferability and generalisability of the
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data. The use of audrecording and verbatim transcription promoted rigour. The

trustworthiness of data coding was further supported through triangulation. One member of

the research team-towded 11% of the datsiving a consensus score of 91%, indicating a

high | evel of agreement. Data saturation was
recruitmentdéd section. When writing up the fi
direct quotes. Theresearcker had an O6insider/ outsiderd posi
with participants (i.e., being SLTs) but also had a different primary job role within this setting

(i.e., researchers). The researchers were aware of this from the outset therefore to peomote t
trustworthiness of the data collection process and reduce personal bias théhinskeypt a

reflectivediary.

6.2.6 Ethics

Ethical approval was granted from the Research Governance Filter Committee, Institute of
Nursing and Health Research at Ulsterugnsity (November 2016), and research
governance was approved #df five Northern Ireland HSCT®l participants were

provided with a participant information sheet at the time of recruitiseet Appendix 10.23
and written, informed consent was takesni all participants prior to the commencement of

each focus group or interviewde Appendices 1D4and 1015).

6.3 Results

This study aimedoe x pl ore t he gap between research and
children with phonological impairmentfroBLTsand SLT manageTodlil per sp
this aim, this study focused on SLTsd provis
well as their use of IBP. Following the thematic analysis process, three main themes were

found (see Figure 6.1).
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Figure 6.17 Thethemes and suthemes found within the focus groups and interviews
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631 Theme 1: SLTs6 use of intervention approa
The intervention approaches used to remediate phonological impairment were eXisred.

theme encompasses how and why SLPs currently provide intervdfaiamsubthemes were

identified: eclectic intervention provision; SLTs stick to what they knowgdhctors

influence clinical decisiomaking and; personal SLT factors influence clinical decision

making.

6.3.1.1 Eclectic intervention provision
SLTs and SLT managmEr rxs (ROsHESCTOLGE idterverstionn g a i
approaches and providing a variety of approaches within one session. Both SLTs and SLT
managers linked their eclectic practices to being clinically effective. Some SLTs showed
awareness that providing intervention according to its pobtather than an eclectic
combination of approaches may improve intervention outcomes:
Nfégenerally it works, the children do i mpi
perhaps they would get better fasteréif w
thehwéo (P21, HSCTO5)
SLTs linked eclectic practices to the limited availability of manualised intervention protocols
(i .ae.r,eail 'y practical r esour(elé, HeGT@Ytandrthe a | | y t
f act replitaton of fesearch is diffictd P41, HSCTO5)Therefore, the development of
manualised intervention guides may be a way of supporting SLTs to use a specific
intervention protocol and increase knowledge and understanding of a wider variety of

approaches.
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6.3.1.2 SLTs stick to what they know
I n relation to SLTsO6 choice of intervention
ol der  histonicallye P1®, HSCTOYused approaches.f.speech discrimination,
conventional minimal pairs, phonological awareness therapy) and the, meoverrarely
used approaches.@.complexity approaches, multiple oppositions). Study results showed
t hatoltdh ev edr vaydf thimkiagw@s associated with when SLTs were introduced to
the approaches, and intervention choice was often based on familiarity:
MAs an under gr ad we[multpla bpdositionsjnbwt ve had t hal

training&@EO3( P13,

Aéyou go ywiu hk mohvaétwhi ch i snét necessarily
with what youbére familiar witho (P20, HSC
The data showed that ease of access to inter

preference of conventional minimal pairs over more comaigxoaches. SLTs in particular

linked the time pressure of producing materials with implementing a potentially less efficient

and effective intervention approach:

Aiéi f youdre familiar with something that
orasqui ck, you know you tend to think, oOowel
resources to do it, why would | change it

Some SLTs reported trialling the complexity approaches (i.e., maximal oppssgimpty
set, 2/3elementclusters) clinicaly, but when the clinical outcomes were not as expected they
abandoned the approach, reverting to their traditional practices. SLTs also noted difficulty

choosing suitable children for the complexity approaches:

Al think when we ha@dsetwseaed wi theso® meheotf he
have who have other difficulties um sometimes we found that yes you can get the, the

complex clusters or whatever but in terms of generalisation or in terms of them
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retaining it, it hasmwtenitmakesyous littke bitdess t ha't

|l i kely maybe to do it the next timeéo (PO

Aél ém struggling a | ot with the complexit
with additional difficulties]. Theyodre th
HSCTO01)

SLTs6 motivations for tryi nmgesdurekeecacse inpdeenx i t y
asit r endy o0 ( PiGcreasedrBatemeBslajite push to ensure that current practice

is evidencebased. SLTs reported difficulties using the ctaRrjty approach protocols in

clinical practice, illustrating that they may be eclectically implementing these approaches,

and they may not fully understand them:

Aféitdés not the maxi mal oppositions, ités t
ithbemause | 6ve, | 6ve been made aware of it. o
il 6ve found it successful, but I have to s
itél have to hold my hands up and say | am

(P04, HSCTO1)

6.3.2 Child factors influence clinical decisioamaking
When choosing between approaches with different target selection criteria, this study found
thatSLT®S consi dered the chil dds temperament, re
intervention forachild, wit t he mor e compl ex gepynelpteoc hes bei
c o mp |l e xHSCT2pfOr ome children:
néf or example working on the empty set, vy
havendt any knolwldeodngbet otfhiln kt hmannkyé umgopl e w
in to do, I certainly I dondt um because
youdbre trying to get HS@Ohe sort of success
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The use of a hierarchy in which SLTs begin therapy using what they perceive to be an easier,
more accesbil e approach and progress to more diffi
response to therapy, was also reported in the data. SLTs specified that only when a child does
not respond to their typically provided intervention do they look further dfeldther, more

unfamiliar approaches:

Aféitbds something that | would think about
wel | | 6ve tried conventional mi ni mal pai-r
maybe that you knowtthegwdbrmnaywthielrle hdot | r e¢a

oppositionseéo (POS8, HSCTO02)

6.3.2.1 Personal SLT factors influence clinical decisiemaking
Factors personal to the SLT themselves also influenced their degiaking between
intervention appr oac h e saderstdantirey ofthmadp@oachimpagts d t h a
on their use of it. This was specifically noted as a reason for SLTs not using the complexity
approaches:
Aéin terms of | ooking at things | ike your

oppositionseéyour cslsamethirgthattherapists | think dtillaeef t h a

finding hard to graspé.o (P17, HSCTO04)

Moreover, SLTs6 preferenti al use of approach

criteria was linked to the quality of the existing evidebese:

Al t hink ansomdtimas cah dffechtigerapistsastthat the research just

isndt that HSEG®Wsteéeo (P02,
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This study also found that SLTs6 own persona
interventions plays a role theirjustification for not deviating from their favoured

approach(es):

Aéor one that youdbve done and youbve work

inclined to try again because itds worked

something differento (P15, HSCTO3)

SLTsand SLT managers also highlighted that confidence levels affect degiaking.
Confidence was mentioned in referenceSd: T seléconfidence in how to carry out an
unfamiliar approach; SLS éonfidence irthe effectiveness and evidernzase ounfamiliar
approaches and; SkTibss of confidence in an approach when they cannot replicate it
clinically:
ARélf someone feels that they maybe donodt

reluctant to give it a goéo (P10, HSCTO02)

6.3.3 Theme 2: Intervention intensity provision

The data il 1l ustr adhmdPE,HadDL) Sdproach taiptgrdentiona n A
intensity provisionDifferences between the provision of intervention intensity in research
and practice were explored. Two main¢hbmes were fand: feasibility in clinical practice

and the role of parents.

6.3.3.1 Feasibility in clinical practice
In terms of provision, variation existed both between and within HSCTs on all aspects of the
Warrenet al.(2007) intensity formula. SLTs also noted diffezes in provision depending
on the severity of the childdos difficulty (i
they have other emorbidities or difficulties (i.e., dose):
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Dose

Aéitobds actually not t hatyohasempldyingao get a hu
gameéyou can actually get those targets q
Aéi f y o u éeaeoldghddtwithgpooBattention | would find it hard to keep

them on task for a hundred trialséo (P20,

Dose frequency

Al suppose atthemiut e | dondét do 2 sessions per we
t hat could be, could be achievedéo (P20,
Aéonly our children within | anguage <c¢cl ass

per weeko (P13, HSCTO03)

Session length

nél would have | i ke a half hour sessionéc
Aéwe within this [Health and Soci al Car e]
call our complex sessions for more compl e

children with umm DLD [developmental languat)j¢ s or der ] parti cul ar |

would allow thenfor48 5 mi nut eséo (P16, HSCTO04)

Total intervention duration
€ definitely woud3@ndes bieonoé nlg 2dppose f o

ones | would maybe é0 (P19, HSCTO05)

Aét her e wo unhadyrcircaimstanees wareraychild would get more than 6

weeksé[once weekly] thatés really our opt

Responses on feasibility also varied depending on job role. Some SLTs reported being
Ast ucko ( Pib®&hatthdyscanipbdde withineir service. On the other hand,

SLT managers tended to be more flexible due to having smaller, more specialised caseloads:
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Al f youdbre a specialist you can bl ock out
about kind of 40, 45 mndthantyeuswritaig5 mi nut es

ti meéthere is a bit more flexibilityo (P2

Work setting also related to SLTs®6 responses
intervention intensity provision, with data showing that SLTs working in school teaths

language units (a feature of Northern Irish service provision where units are attached to
mainstream schools for children with speech, language and communication needs) were able

to provide more intensive intervention than commubiged SLTSs:

i é t b wauld be no point where you would even consider imagining you could see

a child three times a wdd8&0D2) n t he communi

Aéi n schools that might be more feasi bl eée

twice or threHSCTO®s a weeko (P

The transcripts of both the SLTs and SLT managers illudtthtd clinical realities (e.g.
resources, large caseloads) and the pressure toremediaté adcb s di f fi cul ty wi
time-frame act as barriers to being able to practicaltyyoaut the intervention intensities

provided in the literature:

Aébecause webdbre gener al lay weoerkk ifrogthatihti hr tay
can have an impact in getting the optimal time to actually work with them and short

blocks as well, blocksf @ix weeks, so you sort of feel under pressure to reach an end

goal and get there when maybe you dondét h
HSCTO02)

A | mean that &g ithhe efliyr, s tr ¢is ecomrgeedhtionsinl i mi t €
the literature I, ust donodét f eel that we coul d ever
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6.3.3.2 The role of parents
Having parents6é agreement to increase interyv
and managers as paramount. Scepticism that parents would participate in theafumber
sessions provided in the literature (i.e3 8essions per week) was noted:

Aél candt i magine a parent coming in twic

SLTs reported nt hpaatr ttnheerys hwopr kwifit h todmpowprar ent s
them to continue intgention at home. Parents carrying out SLT tasks at home was identified
as a possible way of increasing intervention intensity within the current study, although it was
recognisedhat the intensity received would be difficult to calculate

Aféalt hodigshe tlhdkkose f r e qu ebasegiigthensonos haeek we 6 r

tal so depends on what the parent is doing

6.3.4 Theme 3: Overcoming researctpractice barriers

SLT®Y and SL Tusemdavidegabassd@practice was explored. Tdsibthemes

were identified: researepractice barriers; bridging the reseapactice gap and; change in

practice. SLTs reported referring to their own experiences and the experiences of their

colleagues when decisianaking regarding interventions aimdensities for children with

phonological impairment:
Al t htiprodablytthe biggest evidenbeas e t hat | go on i sndt,
much the research, more what | see working day to day, child teéahild ( P 0 7 ,

HSCTO02)
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6.3.4.1 Researchpractice barriers
Within the data, SLTs reported facing difficulties such as isolation from colleagues and not
being able to attend conferences or training events due to funding constraints. Moreover,
limited awareness of, and keeping up to date with the current reseanelidentified as
hurdles to translating research into practice. Lack of time to get to grips with the literature
and difficulty transferring research recommendations into clinical practice were also noted as
researckpractice barriers:

Al me a n reallyosondetinees very isolated and going through it by yourself and

|l earning as you goeéeo (PO4, HSCTO01)

Aéwe dondt have a | ot of time to umm get

read it and apply it as muchdS@m5) I t hi nk w

fét hereds a difference between the ideal

in real HSC®3goOo (P11,

6.3.4.2 Bridging the researckpractice gap

To overcome the barrier of time, SLTs advocated for the introduction of protected thinking

time within their work schedule:
Anéit would just be |l ovely to have some ti
put your mind to reading the evidence, familiarising yourself with it, building up your
confidence with it, getting your resources together and tbelmg ready to go with

ito (P10, HSCTO02)

SLT managers, whilst acknowledging that time is a prominent barrier, reported that it may

not be the lack of time that restricts SLTs, but an inefficient use of time:
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ARéitbds a response f,roint se vteirnyddddd yi kibta Ha @it usa ¢

about ti me, itds about how we use the tinmn

To overcome barriers with replicating research in practice suggestions included SLTs
develging their own evidenckase and upskilling themselves temoduce clinically
feasible research studies:
Aée 1 f we all maybe had more skills then w

then that would add to thHECbP®search base

Enablers associated with literature searching and accespmeegily noted by SLT
managers and included identifying a research champion to cascade information to others and

seeking out access to journals via a university library, the Royal College of Speech and

(@)}

Language Therapists (RCSLT) or O6What Works

Aféeitds much easier where youbre not going

there and the Communication Trust, t hei

-

good to have the database of everythingéo

Additionally, access to continuirgrofessional development training was expressed as a way
of overcoming the barrier of accessingtogdate research. SLTs and SLT managers both
consistently reported that attending trainin
approaches and gtitem to questin if their clinical decisions we truly evidencéased:
iégd he maxi mal oppositions | just think po:
not, thereds maybe |l ess known about it. I

wenttotheCavy | i ne Bowen speech sél9%0W08) di sorder ¢

Other facilitators for closing the reseaigtactice gap noted within the data included
attending journal clubs and clinical excellence networks (CENs) and learning from SLT

students:
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i élwouldlovetsst art a journal c¢club. We dondt ha

Al think that access to these umm groups

invaluableéeo (P18, HSCTO04)

Lastly, both SLTs and managers consistently reported the importance of peer support,
including second opinions and sharing learning, as a facilitator to evitbesed practice:
féitds easier to do research andesulizs t ake

rather than goHS@®5) it al oneo (P20,

6.3.4.3 Change in practice
SLTs and SLT managers reported that a change in practice to enhance the use of research was
possible. There was recognition that incorporating research into practice alohgsidevh
clinical expertisef he chi | d o6 s andphriental pleter@ricést, ERP)ntay s

have longterm, positive effects on the child and the SLT service:

féwe need to shift and think o6well it is
eM dence baseébecause then your intervent.

(P19,HSCTO5)

SLTs noted that ibteiwaqulbd atvek ee nsoaumgehoneo s ay,
approach al |l t og ddiditiate tlhisocchaogalcilange id BiGkig@r )
culture within the SLT profession was reported as crucial. SLT services which prioritise
intervention quality over the quantity of children seen would prove benefidgratitde and
sustain practice change:
fét he percepti on en]séordimdortast ehanithe gualfyofhi | dr
what youdve done and the time theybve bee

a change in thinkiHB@D5ar ound thateéeo (P21,
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6.4 Discussion

641 Theme 1: SLTs6 use of intervention approa
The outcome of this studshowed that SLTs tended to use lestgnding approaches.(.
conventional minimal pairs, speech discrimination therapy), often in an eclectic combination,
and only progressed to using more complex ap
typical provision. This outcome is corroborated by the existing litssgBrumbaugh and
Smit 2013; Joffe and Pring 2008; McLeod and Baker 2014; Pas@010). Indeed,
Brumbaugh and Smit (2013) found that when considering a wide range of phonological
interventions, even newer graduates used longer standing appraaghasonological
awareness therapy, the cycles approach) and were less familiar with newer approaches
(published since ~1985¢ (g.Metaphon, multiple oppositions, maximal oppositions). A
particularly clinically relevant finding of the current study waatteven though SLTs are not
using them, there is an awareness of other approaches that may be more appropriate for a
chil dés specific presentation (e.g. multiple
Whil e the chil dds n eceglthesedirdings ralsequestioms arSundl s 6 pr
whether SLTs are providing the most effective and efficient interventions for children with
phonological impairment from the outset of therapy.

Avoidance of the complexity approaches, which has been reporteudtionat the
literature (Brumbaugh and Smit 2013; Joffe and Pring 2008; Paseb®010; Sugdeet al.
2018), at least in part, may be due to the conflicting research findings in this areae{@bdd
2008; Rvachew and Nowak 2001). Unclear researchieasopsly been identified as a
barriertoevidenc ased practice for SLTs (McLeod and
Pettigrew 2009) and was also reported within the current study. The limited use of the
compl exity approaches wa sandaWwasenesdoftmegeed t o SLT

approaches, and the fact that many SLTs were not trained in these approaches when they
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gualified as SLTs. In an Irish survey of barriers to the implementation of evithasee
practice for SLTs, 006 Coedihat37.5800SLT did rnitf gree w ( 2
Cc a p adf appraising the research literature{p26). This corroborates the findings of the
current study regarding the i mpact of SLTs©o
research. However, as Bernstein Ra{2006) stated SLTs cannot soledy on what they
learned at university to take them through their SLT careers. Constantly updating knowledge
is a necessary part of the jiealth and Care Professions Council 208Ypporting SLTs
to overcome lower gdidence levels may be a method of increasing their use of research in
practice.

Uniquely, this study discovered that some SLTs are trialling the complexity
approaches with mixed success. SLTs reported difficulties choosing appropriate children for
the canplexity approaches and implementing the protocols clinically. Matching an approach
to a childés difficulty/ies is of paramount
be better suited to children with moderatsrere phonological impairment amol ce
morbidities, aged ~4 years and over with at least 6 sounds excluded from their
phonetic/phonemic inventories across 3 manner classes (Baker and Williams 2010).
Furthermore, SLTs must be clear about what outcomes to expect when using these
approachedn particular, they should be aware of the implicational changes expected to less
marked phonemes as a consequence of using more complex targets. It may be that providing
a manualised intervention/target selection protocol and identifying guidelineolasipn
(egsui tabl e children) wlaseld agse o thgsgapproacheéaL Ts 6 e v i
clinically.

Indeed, the data in this study highlighted that SLTs intervention practices were linked
to the limited availability of manualised intervention pratisc The data showed that the

development of manualised intervention guides may be a way of supporting SLTs to use a
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specific intervention protocol, hence facilitating evidebesed practic&kaderavek and

Justice (2010) highlight that treatment fidelgyimportant for the outcome of an

intervention. Therefore, the provision of manualised intervention protocols may support SLTs
with this element of evidendeased practice.

Limited access to intervention materials
intervention. Limited resources have also been recorded by Zipoli and Kennedy (2005) as a
barrier to evidenckased practicdMcCabe (2018) noted that SLTs would be more open to
changing intervention practices if intervention materials were readily availdige.
development of resources for the more unfamiliar, complex approaches could make these
approaches more accessible to SLTs, increasing their clinical use. Moreover, [iTexre
using approaches due to understanding, familiarity and comfort. This outcome has supported
the view that SLTs do not routinely use the complexity approaches due to a lack of
familiarity with the protocolsBrumbaugh and Smit 2013torkel 2018). McCabe (2018)
reported that sharing knowledge and | earning
support behaviour change. Therefore, as suggbst&iLTs and managevsgthin the current
study, clinically trialling approaches within services, sharirngeeences and partaking in
peer observation may be beneficial in encouraging SLTs to use approaches that are out of

their comfort zone. This would require organisational support (i.e., from SLT managers).

6.4.2 Theme 2: Intervention intensity provision

Little is known on the optimal intervention intensity of intervention for children with
phonological impairment (Baker 2082 However, some preliminary evidence has been
accrued on some aspects of intervention intensity. For examgtese of approximately 100
trials per session is often provided for conventional minimal pairs (Baker and McLeod 2004,

Weiner 1981), multiple oppositions (Williams 2005) and the complexity approaches (Barlow
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2005; Gierut 1998). Moreover, Allen (2013) highlighted that using a mteese dose
frequency (3 sessions per week) was more effective than a lower dose frequency (1 session
per week) for the same total amount of session24) when using the multiple oppositions
approach. Total intervention duration can be difficult to gditoen the literature. This is
because research studies often last for alptermined amount of time influencing
replicability in the clinical context. While there is some reseaated information that SLTs
can use to guide their clinical practices, enosbust research considering all aspects of
intervention intensity is necessary, with SLTsproducing research studies to increase their
applicability to realife clinical practice.

SLTs and SLT managers within this study had varying opinions oe\acbithe
researckbased intervention intensitiels was reported that SLT managers or specialised
SLTs had more flexibility to offer a higher intervention intensity. Moreover, SLTs working
within school or language class settings could offer childremehnipptervention intensities as
they have greater access to children than those working within community settings. In terms
of intervention dosesome SLTs noted that a dose of 100 targets per session was achievable
in clinical practice, while others disagd quoting time and individual child factors as
barriers. The disinclination to increase dose noted by some SLTs within this study may be
l inked to the treatment of other aspects of
needs alongside phonologythin one session, making it difficult to elicit the specified
amount of targets for the phonological intemtion. Workplace factors (i.esize of caseload,
scheduling) have previously been cited as factors influencing intervention intensity provision
for children with phonological impairment (McLeod and Baker 2014; Sugtlah2018;
Zipoli and Kennedy 2005). Thus, to make change in practice viable, issues surrounding
intensity provision and how to overcome them, require investigation and support from

organisational levels (i.e., SLT managers, service commissioners).
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Within this study, SLTs and SLT managers reported that parental support was integral
to their practices. SLTs noted that homework was often a considerable part of their
intervention for ciidren with phonological impairment and could be used to increase
intervention intensity provision. In line with this, Watts Papgiaal. (2016) found that
parents are often willing to complete SLT work with their child at home. Therefore, working
with parents as facilitators to closing the resegpcaictice gap for intervention intensity may
be a possible avenue for future exploration and has been found to be bers&igiréet al.
2016;Toshet al.2017). However, more robust evidence is necessaypport the role of
parents in addressing service delivery challenges (Suejddr2016; Toshet al.2017).

However, more robust evidence is necessary to support the role of parents in addressing

service delivery challeng€$osh et al. 2017)

6.4.3 Theme 3: Overcoming researckpractice barriers
Thisst udy f ound t hat -m8kingfsciseson usingtimeir owd experiendesy n
the experiences of their colleagues and factors independent to the child and their parent/carer.
This finding has been corroborated elsewhere in the literature (Mo@undi Clifford 2015;
McLeod and Baker 2014; Zipoli and Kennedy 2005). While it is important to acknowledge
the invaluable contribution that SLTsd® clini
decisionmaking, the implementation of research is also reguipollaghan 20Q7Roulstone
2011J). Indeed, the use of research clinically can facilitate the progression of the SLT
profession by improving its effectiveness and efficiency (McCurtin and Roddam 2012).

Many barriers to evidendeased practice provision weeuncovered in the current
study. These barriers were often universal, for example lack of time has been reported by
SLTs throughout the world (McLeod and Baker

and Kennedy 2005), as well as within other alliedltteprofessions (Hardingt al 2014).
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Within the data, SLTs in particular reported facing difficulties such as isolation from
colleagues and not being able to attend conferences/training events due to funding
constraints. Isolation was also reported bgtdalfeet al.(2001) as a barrier to evidence
based practice.

Difficulties accessing and searching the literature were also reported as barriers to
putting research into practice within this study. This corroborates the earlier findings of
McLeod and Ba&r (2014) and Hardingt al.(2014) who acknowledged that literature
searching can be challenging, particularly for those who qualified before online literature
searching became common. Another important outcome of this study was that the SLTs and
SLT mangers found it difficult to directly transfer research recommendations into clinical
practice, leading to the development of a reseprahtice gap. Bakeat al (2018) identified
that the replication of research is often difficult due to inadequate irggpavithin research
studies. This can i mpact upon the researcher
provide a body of evidence for/ against an ap
approach and use it clinically. Due to this, more rolrestjcable research is necessary
within the SLT profession. While this is emerging over timepaducing research with
SLTs would help ensure that research is more applicable to the clinical setting as SLTs and
researchers often have different priosticCurtin and Roddam 2012).

Going beyond previous research, this stud
manager sd6 views about-practicengapt To overaome thebartiechod r e s e
time SLTs advocated for the introduction of protected thiopkime within their work
schedules. Similarly, Vallindlapoli and Reilly (2004) found that SLTs in Australia also do
not have time allocated to evideroased practice activities, but 93% of SLTs within their
survey reported that reading/research timmukhbe provided within their job role. To

overcome difficulties associated with replicating research in practice and tying in with the
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recommendation of Ebbels (2017), suggestions included 8tVeloping their own evidence
base and upskilling themselviescoproduce clinically feasible research.

Lastly, both SLTs and managers consistently reported the importance of peer support,
including second opinions and sharing learning, as a facilitator to evitbesed practicen
line with this finding, Hardig et al.(2014) noted that AHPs may benefit from approaching
evidencebased practice activities as a group, rather than individddily .use of peer
learning and support was also recommended by Baker and McLeod (2011b), McCabe (2018)
and McCurtinandClif ord (2015), so may be beneficial
evidencebased practice. Managers and employers have a responsibility to nurture a culture
of evidencebased practice within SLT services (Reilly 2004). Hence, working alongside SLT
maragers to overcome these barriers will be crucial to the progression of evirieack
practice within the SLT professioS8LPs also noted that an online, evidebased resource
to support their clinical decisieamaking between intervention approaches tued
implementation of these, would be clinically useful. The development of an evdased
clinical resource is in line with the literatureMsCabe (2018hoted that accessing decision
making tools would improve clinical practice for SLPs. This is an area for further

investigation.

6.5 Future work

The SLTs and SLT managers within the focus groups and interviews were asked for ideas on
how thisthesiscould support them to translate research into practice more frequently. Ideas
gathered are presented in Table 6.2. The main idea for future work was the development of a
userfriendly, online clinical resource containing manualised intervention protaathls

access to readyade intervention materials to support their clinical practices. It was also

noted that it would be essential to guide SLTs on how to choose appropriate children for each

approach. It was suggested that this could be achieved thiwaige\elopment of a
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flowchart in which SLTs are asked questions regarding the suitability of children for an

intervention approach and then are directed to the most appropriate approach for that child

based on their responses.

SLTs and SLT managers alsgported that information on intervention intensity and

summaries of, or links to relevant research papers as well as guidance on the quality of these

papers shoul d

phonological impairrant.Overall, these findings support the development of an intervention

to overcome the identified issues with translating research to practice. This is in line with the

ficeati on of a

2006)

Table 6.2 - Ideas for future work gathered from the focus groups and interviews

be i ncl-hasedpractices withehildleawithL T s 6

t 0 ol KrpowlenigedodAttion framewagkd Grahagtalh i n

Themes Sources (out of 9 focus References within the
groups/interviews) data

Assessment information 4 8
Effectiveness of an interventio 4 6
Flowchart (i.e., care pathway): 7 14
Who approach is suited to 2 3
Literature: 2

Quality 2 5
Summary 6 13
Updates on new research 2 4
Monitoring of resource long 2 4
term

Online resource 7 20
Printable materials 6 11
_OvervieV\_/ and stages of 9 20
I\r/]itseur\alfglitlo|osn(i.e., videos) 8 26
Peer contact and support 7 22
Pull out intensity information 3 10
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Resources: 8 41
Advice sheets 1

Record sheets 1 5
Share feature 8 18
Terminology 1 5
Training on resourcase 3 13
User friendly 7 24

6.6 Conclusion

This qualitativestudy aimedt@ x p| or e

t

he gap

for children with phonological impairment froBi\L Ts a n d

findings have international implications due to the worldwide difficulties SLTs face when

translating research into practice (McCabe 2048;Cur t i n

bet ween

SLT mandahger so

and

Clifford

Pettigrew 2009; Sugdest al 2018; Zipoli and Kennedy 2005)hroughthematic analysis

(Braun and Clarke 2006), three main themes were identiiestly, the outcomes have

strengthened previous research findings, in that SLTs often provide children with

phonological impairment with an eclectic intervention approach (aoffiePring 2008;

Lancasteet al.2010; Roulstone and Wren 2001). However, this study also brings forward

new knowledge. SLTs often eclectically provide lestgnding intervention approaches

despite knowing that other, potentially more effective approaateeavailable. Moreover,

SLTsd tend to use a

hi

erarchi

c al

mo d el

interventions). This practice is predominantly driven by their own experiences and

preferences and SLTs only appear to deviate if the dbiég not respond to therafhis

illustrates the presence of a resegochictice gapSome SLTs reported trialling more

of

complex approaches clinically but reported difficulties effectively choosing suitable children

and implementing the seut interventon protocol. Together the§adings illustrate

difficulties choosing and implementing evideAgased interventionshich may impact upon
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the effectiveness and tinedficiency of intervention received by children with phonological
impairmentincreasingSCL s 6 under standing of wunfamiliar a
provision of manualised intervention protocoiay facilitate overcoming thegarries.

Secondly, the possibility of implementing more evidebased intervention
intensities had mixed responseswc h of ten depended on the SLT
and work organisation. As optimal levels of intervention intensity are not yet known (Baker
2012), more robustly designed, clinically feasible research considering intervention intensity
is necessarylhis wauld provide a stronger evidenbea s e and suppert SLTs®
making around service provision. As SLTs and researchers often have different priorities
(McCurtin and Roddam 2012) an increased presence of SLTs in research may assist in
providing arealistic view of intervention intensity. Clinical SLTs working closely with
researchers would ensure that research is being conducted in line with clinical need, provide a
stronger evidenckase in the area afacilitateS L T s 6 emaking aroundrseive
provision (Ebbels 2017; Enderby 2017).

Lastly, this study has outlined ways to bridge the resegarmattice gap. The provision
of a decisioamaking pathwaymanualised intervention/target selection protocols, a pool of
easilyaccessible interventiomat er i al s and peer support oppor
understanding and clinical use of a variety of approaches. This study also highlighted the
necessity of culture change within SLT services to support SLTs to regularly access and
translate reseahnanto clinical practiced.g.trialling unfamiliar approaches, using peer
support etc.). Using alhreeelements of BBP (Dollaghan 2007) could impact positively on
SLTs®& pr ovi scosbtand timeeffitiemteservice modsible, decrease waitiists|
expand service resourc@3odd 2007)and most importantlymprove all aspects of clinical

practice for children with phonological impairment (Ebbels 2017). Thus, clinically
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implementing the methods identified within this research to bridge the reggantite gap

could help to improve SLTs6 clinical managen

6.7 Chapter 6: Summary
This study est abl desisioenthking vas rooté inTheitbowrcpersonal ¢ a |

comfort and familiarity, withhndparantaing consi de
preferencesThis means that SLTi®utinely use 2 out d elements of 8P, but do not

consistentlyuse research evidencehereforesupporting SLTs to bridgéne gap between

research and practice was tiext stage of this thesi8. suggested methoaf achieving this

gathered from this studyasthe development of an onlinevidencebasedesource

containing manualised terventionprotocols easily accessible intervention materials and a
decisionmaking flowchart to support SLTs to both choose and implement the intervention
appro&hes focused on within this thesigis outcome aligns with the recent

recommendations of MZabe (2018) to support evideAgased practice in SLT. The next

stage of this thesis sought to put these idtgasaction and cgroduce thiglinical resource.
Coproduction techniques were used to increas:
that the created resource was as clinically applicable and feasible as p&ssfrieduction

is in line with the Knowledge to Actioinamework(Grahamet al. 2006) andntervention

Mapping frameworKBartholomewet al. 1998).
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7. The coproduction of an evidencebased resource (SuSSD) to

support SLTso clinical manage.

phonological impairment

7.1 Introduction

Through acomparison of the findings ahapters 4 (systematic review) and 5 (survey), a
researckpractice gap was uncovered. A ttaive exploration (chapter 6) provided some
explanation of the gap and potential ways to overcome it. The study outlined in this chapter
puts some of the identified enablers into actdMnCabe (2018) outlined the benefits of
developing a clinical dedsn-making resource to reduce the burden of choosing between
interventions in areas with a large amount of evidence of a similar quality, such as
phonological impairment (i.e., choice overload). Evidence suggests that a detaimmg
resource is likelyd be a more effective enabler to bringing about evidéased practices

than educational approaches (i.e., teaching, training sessions)etrat|d014).

In accordance with thiteratureand building on the ideas for future work identified
by SLTs ad SLT managers in chapter 6 (section gtli¢next stage of this thesis created a
resource which provided evidenbased support for SLTs when choosing and implementing
intervention for children with phonological impairmemna ensure the created resouns
clinically relevant, it was developed via a series epoaduction workshops with SLTs and
SLT managers from all Health and Social Care Trusts (HSCTSs) in Northern Ireland. From
this process SuSSD (i.e., Supporting and understanding Speech Soucdén)isas
devel oped on an online platform. Shes8D was p
remediation of children with consistent phonological impairment with rm@didities and

only includes the three interventions of interest to this thesisqarventional minimal pairs,
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multiple oppositions, the complexity approaches). The developaie&SuSSD is outlined

below.

7.2 Aims and objectives

The purpose of this studywascopr oduce a resource to support
research into practice, clinical decisioraking and clinical management of children with
phonological impairmeniThere were two objectives:
1. To coproduce the content and layout of a clinically relévanr e s our ce based
clinical needs and the evidence provided in the literdturthe three intervention
approaches of interest;
2. Tocoproduceadecisiema ki ng pat hway t o supmakingg SLTs

between the three intervention apptoes of interest to this research.

7.3 Design
As discussed in chapter 3, SuUSSD is a complex intervention. Complex interventions have

multiple interrelating components (Cragal.2008). The development of interventions such

as SuSSD, has b &mdereldoe s(cHo dodeidn oatst t2hOel 54, p. 1)
intervention designs. This is due to tmited reporting of intervention development

procedures within research journals, iegdo researchers making the same, avoidable

mistakes repeatedly (Hoddinott 2015). Adequate reporting of intervention development can
overcome this difficulty and reduce the research waste caused by the development of
resources which do not successfutbrislate into clinical practice (Hoddinott 2015). The

TIDieR checklist for intervention description and replication (Hoffraaial. 2014) was used

to guide the reporting of how SuSSD was developigain this chapterThis approach will

increase the replability of this study for future SLT researchers, or indeed researchers

within other healthcare disciplines, through robust reporting.
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7.3.1 Theoretical frameworks and models

7.3.1.1 Knowledge to Action framework
As previously mentioned in chapter 3 (section 3.4t development of SuSSD was guided
by the Knowledge to Actioframework (Grahanet al 2006). This framework supports the
development of sustainable, evidetbased interventions (Fiett al 2014). Therefore,
using itassisted with the notoriously diffidusk of translating research into practice
(Grahamet al 2006; Kitson 2009). Thknowledge to Actiorframeworkcan be combined
with other frameworks. Therefore, to ensure the robust development of SuSSD the
Intervention Mapping framework (Bartholomeawal. 1998) was also used. These
frameworks worked together but had two different fumdiwithin this thesisThe
Knowledge to Actiorframework guided the process of translating research into practice, and
the Intervention mapping framework guided tméncidingsustainable and robust

development of SuSSD.

7.3.1.2 The Intervention mapping framework
The Intervention Mapping framewo(keeFigure 7.Jwas chosen to gui de
development as it is a systematic framework for effective deemuking at each stegf
resource development and implementation (Bartholoeteal 1998). Like the Knowledge to
Action framework (Graharet al. 2006), Bartholomewt al. (1998) recommend that the
target audience are involved in the resource development process {pedaction). Co
production facilitates longerm engagement with the resource and a knowledge exchange
cycle between research and practice (i.e., researchers and SLTs) to develop the most
clinically relevant, feasible and sustainable resource possible (Modrewans 2017

Wensinget al. 2013. Thereforefor SuUSSDto be sustainable iclinical practice, co
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production was an essential aspect of development and was fundamentaktzdiss of

knowledge transfer.

Figure 7.1 - The stages of the Intervention Mapping framework (Bartholoeteat 1998)

7.3.1.3 How the Intervention Mapping framework was applied to this study
In line with the Intervention Mappinilgamework a programme planning proforma was
completed which considered the issues arising from the literature and previous stages of this
study (see Figure.2). Once the type of resource to be developed was decided upon (i.e., an
online,evidencebasedesource), a logic model on how the resource would be developed and
its potential future outcomesas devisedsee Table 7.1). These steps were in line with stages
1 and 2 of the Intervention Mapping framework. In line with stages 3 and 4 of the
Intervention Mapping framework, SuSSiasdesigned andeveloped via a series of three
co-production workshops with SLTs and SLT managers. Ideas for the successful
implementation of SUSSD into clinical practice for people at different levels of the socio
ecolaical model (i.e., SLTs, childreparents, SLT managers, commissioners) were
discussed with the SLTs in workshop three (i.e., Intervention Mapping framework stage 5).
This information was input into a logic model. The implementation and evaluation jgortion
of the Intervention Mapping framework (stage§)3will be further considred in the final

stage of this thesidace validity exploration, chapter 8) and pdsttorally.
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