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Abstract

Background: There is no consensus in the UK regarding types of speech samples or
parameters of speech which should be assessed at age-3 years in children with cleft palate+/-
cleft lip (CP£L), despite cleft units routinely assessing speech at this age. Standardisation of
assessment practices would facilitate comparisons of outcomes across UK Cleft Units; earlier
identification of speech impairments - which could support more timely treatments; more

reliable recording of therapy impacts and surgical interventions.

Aims: To explore assessment practices used to assess speech in three-year-old children with
CP+L including speech parameters, methodsof assessment, and nature of speech sample

used.

Methods: A broad examination of literature was undertaken through the use of a scoping
review conducted in accordance with Joanna Briggs Institute guidelines. Search terms were
generated from a preliminary search and then used in the main search (Medline, CINAHL,

Embase, AMED and PsycINFO).

Main Contribution: A combination of approaches (medical, linguistic, developmental and
functional) is required to assess CPtL speech at age-3. A developmental approach is
recommended at this age, considering the complexity of speech profiles at age-3, in which
typically developing speech processes may occur alongside cleft speech characteristics. A
combined measure for both nasal emission and turbulence, and an overall measure for

velopharyngeal function for speech, show potential for assessment at this age. Categorical
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ordinal scales are frequently used; the use of continuous scales hasyet to be fully explored at

age 3.

Although single word assessments, including a subset of words developed for cross-
linguistic comparisons, are frequently used, more than one type of speech sample may be
needed to validly assess speech at this age. The lack of consensus regarding speech samples
highlights a need for further research into the types of speech samples 3-year olds can
complete; the impact of incomplete speech samples on outcome measures (particularly
relevant at this age when children may be less able to complete a full sample); the impact of
different speech samples on the validity of assessments and the reliability of listener

judgements.

Conclusions: Whilst a medical model and linguistic approaches are often central in
assessments of age-3 cleft speech, this review highlights the importance of developmental
and functional approaches to assessment. Cross-linguistic single word assessments show
potential, and would facilitate the comparison of UK speech outcomes with other countries.
Further research should explore the impact of different speech samples and rating scales on

assessment validity and listener eliability.
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What this paper adds

What is already known on this subject:

Although speech is typically assessed at age-3 years in UK cleft units, assessment methods
vary. This prevents cross-unit outcome comparisons and is a barrier to measuring the impact
of therapy and surgical interventions. There is a need to broadly explore assessment practices

to guide the direction of assessments at age-3 years in the UK.

What this study adds:

This review highlights the importance of a developmental approach to assessment in the
assessment of children with CPtL at age-3 years. Whilst there is consensus as to the
parameters of assessment, there is no such consensus regarding speech samples or methods

of assessment.

Clinical implications of the study:

Children at age-3 are at a unique stage of speech development. Assessment procedures and
outcomes used with older age groups require adaptation to meet the needs of 3-year-olds,
both in terms of the speech sample used and the need to consider developmental and
functional outcomes. Whilst further research is needed to provide a foundation for decisions
regarding the selection of speech samples, and the impact of different speech samples and
methods of assessment on the reliability of listener judgements, cross-linguistic single word

assessments show potential and would facilitate international comparisons of outcomes.
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Introduction

The speech outcome of individuals with a repaired cleft palate +/-cleft lip (CP+L) is a central
focus of all cleft teams, as speech outcomes are a primary measure of surgical success
(Grunwell and Sell 2001, pp. 68). To this end, a significant focus of cleft research has been on
developing speech assessment procedures and outcome measures. Perceptual speech
assessment with a basis in phonetic transcription is described as the ‘gold standard’ for the
assessment of speech in individuals with CP+L (Howard 2011, pp. 127). However, there are
significant challenges in designing assessment procedures and protocols which allow for
speech outcomes to be assessed over a lifespan, as particular speech samples and assessment
materials may be more appropriate at certain ages, and assessment objectives may differ
across age groups. For example, in children over 5, and adults speech assessment may focus
on the identification of persisting speech difficulties and the impact of anatomical changes
(e.g. adenoid atrophy, dentition and occlusion) on speech production (Sell and Pereira 2015).
However, for younger children, a focus of assessment may be to examine the impact of the
cleft on the process of normal speech sound development (phonology as well as articulation)

(Chapman and Willadsen 2011: 25).

Existing protocols such as the Cleft Audit Protocol for Speech-Augmented (CAPS-A)
(John et al. 2006, Sell et al. 2009) and the Americleft modification of the CAPS-A, CAPS-A-AM
(Chapman et al. 2016) have only been validated and tested for reliability on children aged 5
and above. This is understandable given the original intended use of the CAPS-A in the audit
of speech outcomes at age 5 years, an established age for assessing speech outcomes, hence
the focus of much attention in the last two decades. Only the Swedish Articulation and

Nasality Test (SVANTE) (Lohmander et al. 2005, Lohmander et al. 2009), a valid and reliable

1
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assessment protocol available in Swedish and Norwegian, has been developed for use with
children under 5 years with CP£L (Lohmander et al. 2017a). The Universal Parameters (UPS)
(Henningsson et al. 2008), and the Pittsburgh Weighted Values for Speech Symptoms
Associated with Velopharyngeal Incompetence (PWSS) (McWilliams & Philips 1979) are
alternative assessment protocols; however, neither has been comprehensively validated

(Prathanee et al. 2011, Dudas et al. 2006).

Although UK cleft units routinely carry out speech assessments at age-3, unlike age-5,
there is no agreed assessment procedure or outcome measures. Agreed procedures and
outcome measures at age-3 would have several benefits. Firstly, valid and reliable outcome
measures could be used to identify children at risk of poor speech outcomes at age-5 and
encourage timely referral for intervention. Outcome measures would also facilitate the
comparison of outcomes across Cleft Units before 5-years, with the potential to identify
variability in outcomes and implement quality improvement initiatives in a similar way to
established practices in the UK at age-5 (Cleft Registry and Audit Network [CRANE] 2019). In
addition it could permit the collection of comparative longitudinal data, providing an
understanding of the impact of therapy and secondary surgery for speech through the

comparison of outcomes at age-3 and 5.

One well-recognised challenge in the assessment of speech in 3-year-olds is that at
this age children go through a period of significant developmental change, refining and
acquiring new skills related to their attention, language and speech (Dosman et al. 2012,
McLeod and Baker 2017:202). As such, 3-year-old children can be highly variable in how they
present in these areas despite being within normal developmental limits. Furthermore,

variability in presentation can also result from the known delay in expressive language and
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speech (Cavalheiro et al. 2019) and an increased risk of neurodevelopmental disorders
(Tillman et al. 2018). This variability presents a challenge when designing assessment
protocols, in particular the selection of speech samples and the parameters of speech which
can be assessed reliably. Given that children's speech sound systems are in a stage of
developmental change (irrespective of the cleft palate) it also raises the question as to the
focus of the assessment for children with cleft i.e. whether this focuses purely on those
parameters considered core to assessment of cleft speech and/or should include an

assessment of speech from a developmental perspective.

A broad scope of enquiry was required to examine the methods, parameters of
assessment (whether developmental or cleft specific) and speech samples utilised in the
assessment of speech in children with CP£L at age-3. This was achieved through the use of a
scoping review methodology (Khalil et al. 2016). This methodology was selected given that
the intention behind the work was to inform the future development of assessment
procedures at age-3 in the UK. Rather than answer an effectiveness question (Peters et al.
2015), evaluate study quality, or limit the review to a particular study design (Arksey and
O’Malley 2005) or country of origin, the scoping review methodology enabled inclusion of a
broad range of resource types, and the broad mapping of current practices, in order to clarify
the key concepts, identify gaps in the evidence base and make recommendations for future
practice in the UK. In doing so the review identified the extent to which there is consensus in
the parameters of assessment, procedures and methods; differences and similarities in
assessment at age-3 years compared to practice at age 5; and the types of speech samples

used (Munn et al. 2018).
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1 Methods

oNOYTULT D WN =

2 Ethical Review

11 3 Approval for the study was gained in accordance with the Ethics and Governance

14 4  procedures at Coventry University, study number P68435.

17 5 Design

20 6 To strengthen methodological rigour and to allow replication, the scoping review was
23 7 undertaken using the Joanna Briggs Institute (JBI) guidance for scoping reviews (Peters et al.

25 8  2015) and followed the process outlined below.

9 Objective/Aim

32 10 To map the parameters of speech and types of speech samples used to assess speech
34 11  in 3-year-old children with CPzL, with reference to the rating scales and methods used to
37 12 assess them, and to consider key differences in speech assessments at age-3 and older age

39 13 groups in order to inform the development of a UK assessment protocol.

42 14  Scoping Review Objectives

46 15 e Explore the parameters of speech typically assessed in 3-year-old children with
48 16 CP#L, and consider if they are core to the assessment of individuals with CP+L.
17 e Explore the methods and rating scales used to assess the identified parameters
53 18 of speech.

19 e Explore the types of speech samples are utilised in the assessment of 3-year-

58 20 old children with CP+L.
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e Discuss how the parameters of speech assessment map onto different

theoretical approaches to assessment.

Inclusion Criteria

The inclusion criteria were developed with reference to the JBI methodology as

follows:

Types of participants

Children age-3 with CP+L. For inclusion in the review, literature had to specifically
include 3-year-olds with details provided as to how speech was assessed at this age (either
the parameters of speech, the measurement scales used and/or the speech sample). This
resulted in the inclusion of studies also assessing children at other ages i.e. longitudinal

studies; however, only data referencing assessment at age-3 was included in the review.

Concept

Literature and sources had to address the following concepts: speech assessments,
the types of speech samples and speech parameters assessed, including methods of
assessment. This allowed for the inclusion of sources which investigated assessment

processes as well as those reporting on speech outcomes.

Context

To broaden the examination, no preference was given to sources from any specific

country; however, resources were limited to English, or those with an available translation. It

was considered that the development of the Great Ormond Street Speech Assessment
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(GOS.SP.ASS’ 98) (Sell et al. 1999) marked the start of a new era in speech assessments and

outcome measures; this informed the timeframe, with studies reviewed from 1998-2018.

Types of Sources

Sources needed to be sufficiently detailed to enable the extraction of sufficient

information about assessment procedures, therefore conference abstracts were excluded.

Search Strateqgy

In accordance with Peters et al. (2015), an initial limited database search was
conducted using the EMBASE database to consolidate relevant search terms from the title,
abstract and keywords of identified studies and explore controlled vocabulary. Cleft specific
search terms as well as general terms such as ‘speech assessment’ were subsequently
included. The final list of search terms is shown in Table 1. Relevant Medical Subject Headings

(MeSH [vocabulary used to index publications]) were utilised in the database search.

<insert Table 1 here>

The electronic databases Medline, Cumulative Index of Nursing & Allied Health
Literature (CINAHL), Embase, AMED and PsycINFO were used. Citation tracking was used to

identify additional relevant sources.

Resource Selection

Figure 1 outlines the study selection processes utilising the flowchart advised in the
PRISMA Scoping Review Extension (PRISMA-ScR) flowchart (Tricco et al. 2016). Abstracts were
screened for relevance to the objectives of the review and the inclusion criteria, first by title,

then by abstract and if necessary, using the full text. With the agreement of the research team
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and in an exception to the inclusion criteria, the normative data developed using the SVANTE
assessment (Lohmander et al.2017a) was included. Whilst the outcomes presented were not
related to children with CPtL, the assessment protocol which was primarily designed to assess
structurally based speech difficulties (i.e. cleft palate) and is suitable for children aged 3,
provides a detailed account of the assessment procedure and is highly relevant to the
objectives of this review. Consideration was also given to a large ongoing research project
taking place in the UK, The Cleft Collective Speech and Language Study

(https://www.nbt.nhs.uk/bristol-speech-language-therapy-research-unit/bsltru-

research/cleft-speech-language-study). As part of the development of the study, a national

survey had taken place regarding assessment practices in UK Cleft Centres at age-3. Given the
specific relevance of this survey to the aims of this review, with the agreement of the research

team, this was included andis referred to asWren 2013).

The final sources included in the review were discussed and confirmed by paired
members of the research team. All but one were research papers that appeared in peer-

reviewed journals.

<Insert Figure 1 here>

Charting the results

Studies meeting the inclusion criteria were read in full and charted according to the
country of origin, study aim, participant details, methodology and methods, details of the
speech assessment and speech sample, the parameters of speech assessed and the rating

scales utilised. The parameters of speech assessed across the CAPS-A, CAPS-A-AM, SVANTE,
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PWSS and UPS provided a framework for analysis defining those parameters core to the

assessment of speech in the CP£L population.

Results

35 sources were reviewed in the scoping review. These are listed in Appendix 1 and

detailed in Table 2.

<insert Table 2 here>

Demographic Information

The sources originated from 12 countries (see Figure 2). 34% originated from Sweden,

with Scandinavian countries producing 48% of the sources reviewed.

<Insert Figure 2 here>

Apart from one, almost all sources included were primary research and recruited
samples of children with CP+L. The sub-types are presented in Table 2. It is noteworthy that
many of the Scandinavian sources were part of/sub-studies relating to the Scandcleft Trial
(Lohmander et al.2017ab, Willadsen et al. 2017), a large multicentre cross-linguistic
randomised control trial, evaluating four different surgical protocols. The Scandcleft Trial only
recruited participants with Unilateral Cleft Lip and Palate (UCLP), contributing to the high
number of sources (n=13/33 39.4%) which only included participants with UCLP. Two sources
did not record cleft type (Wren 2013 [reporting assessment practices]; Lohmander et al.

2017a [reporting on non-cleft children]) and were excluded in calculations regarding cleft

type.
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Which parameters of speech are typically assessed in 3-year-old children with CP+£L,

and are they core to the assessment of individuals with CP+L?

The parameters of speech assessed in each source are charted in Table 3. Each source
reported parameters which addressed their specific research aims. As such, not all sources
assessed all the parameters identified in this review. Therefore, where percentages are
presented, this refers only to those sources which directly assessed the parameter in

question.

<insert Table 3 here>

Consonant Production

Almost all sources assessed consonant production. Although phonetic transcription
underpinned the assessment of consonant production, a variety of methods were used,

shown in Figure 3.

<insert Figure 3 here>

The first principal method used to assess consonant production was to report
summary patterns by grouping errors according to their place of articulation, or the broader
categories of passive or active characteristics (see Hutters and Brgndsted [1987] for a
description of these processes). Such summary patterns can be viewed as a specific measure
of cleft speech characteristics (CSCs) and feature in the CAPS-A, CAPS-A-M, UPS, and SVANTE
protocols. Despite a strong trend across the studies to report on consonant articulation in
summary categories, different summary patterns were used. For example, Safaiean et al.
(2017) utilised the UPS summary patterns whilst Persson et al. (2006) identified

compensatory articulation using a 3-step process (yes/no scale --> categorising type of
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compensatory articulation as retracted oral/pharyngeal/glottal/active nasal fricative/other --
>recording frequency of error). Chapman et al. (2008) and Hutters et al. (2001) both recorded
the frequency with which CSCs/compensatory articulations occurred. The studies highlight
that at age-3 there is a consensus on the need to report CSCs, even within the context of a

developing sound system, albeit using different summary categories.

The second principal method was Percentage Consonants Correct (PCC) (Shriberg &
Kwiatkowski 1982). PCC was also used in its adjusted form (PCC-A) (Table 3) in which age-
appropriate speech distortions are classed as correct productions (Shriberg et al. 1997). For
example, Klintd et al. (2016, 2015, 20144a,b) utilised PCC-A, with simplifications of phonemes
used by more than 10% of the children scored as correct (Klint6 et al. 2016 pp.151). Unlike
the summary patterns which specifically focus on CSCs, PCC is a broader measure of all the
speech errors including CSCs, developmental and other disordered speech patterns. PCC does
not differentiate between articulatory or phonologically based errors. This ‘combined
approach’ is recommended by Lohmander et al. (2017a) as articulation errors (arising from
structural or functional abnormalities) may be ‘phonologised’ (Harding and Grunwell 1995)
and become integrated into a child’s sound system alongside or replacing developmental
phonological patterns. Summary patterns similarly provide phonological information, for
example, backing is an example of a common phonological process arising from retracted
articulation (Chapman 2003, Willadsen 2012). UK cleft units did not appear to use PCC in the

assessment of 3-year-olds (Wren 2013).

Other measures of consonant production included consonant/phoneme inventory
which was used in 85.7% of UK cleft units at age-3 (Wren 2013). This also appeared in several

other studies including the SVANTE (Lohmander et al.2017a, Klint6 et al. 2014a, Morris &

10
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Ozanne 2003, Chapman et al. 2008, Chapman 2004, Konst et al. 2003, Hattee et al. 2001). The
criteria for inclusion in the inventory varied across the studies. For example (Hattee et al.
2001) rated the presence of consonants, Morris & Ozanne (2003) required phonemes to be
heard twice to be included, and Lohmander et al. (2017a) reported correct productions in

more than 50% of the targets.

Several studies reported on both cleft and developmental phonological processes
(Willadsen et al. 2018, Chacon et al. 2017, Klinto et al. 2016, Klint6 et al. 20144, Klinto et al.
2014b, Willadsen 2012, Konst et al. 2003, Morris & Ozanne 2003 and Hutters et al. 2001). This
provides a broader perspective of an individual’s phonological development from both a cleft
and developmental perspective. In contrast, whilst 78.57% of UK cleft units assess CSCs at
age-3, only 50% were reported to assess phonology (Wren 2013). Whilst there may be some
overlap between measures of CSCs and phonology, this indicates that a comprehensive
phonological assessment may not be considered a priority for assessment in UK cleft units at

age-3.

The sources reviewed highlight the importance, at age-3 years, of assessing
consonant production both from a cleft and developmental perspective. The methods used
in the studies to assess consonant production demonstrate that both PCC and summary

patterns can provide information about articulation and phonology.

Resonance

Both judgements of hypernasality and hyponasality are made in the CAPS-A, CAPS-A-
AM, UPS, PWSS and SVANTE outcome measures, indicating that these are two parameters

core to the assessment of speech in the CPiL population. Of those studies assessing

11
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resonance, hypernasality was reported to be specifically assessed in 84.2% of the studies, as
shown in Table 3. Ordinal scales were most frequently used, although scales and descriptors
varied. For example, Lohmander et al. (2006) utilised a five-point scale with descriptors,
Chapman et al. (2008) used a four-point scale, and Pulkkinen et al. (2001) used a binary scale
rating the presence/absence of hypernasality. Whereas hypernasality was sometimes
assessed in the absence of hyponasality, hyponasality was always reported alongside
hypernasality (see Table 3). Wren (2013) reported that hypernasality and hyponasality are

assessed in 92.85% of UK cleft units at age-3.

Although, those studies assessing resonance predominately assessed hypernasality,

there was no consensus as to the type or length of scale used.

Nasal Airflow Errors

Nasal airflow errors (NAE) is a generic term to describe air escaping inappropriately
through the nose during the production of oral pressure consonants (Sweeney 2011: 200).
NAE featured in several of the studies reviewed and is therefore also considered core to the
assessment of cleft speech at this age. Wren (2013) separated out the parameters of nasal
emission and turbulence. In contrast, other studies only reported on audible nasal emission
(although this term was possibly used to refer to all NAE i.e. both nasal emission and nasal
turbulence) or used a single measure to encapsulate all types of nasal airflow, as per the CAPS-
A-AM and SVANTE protocols. As with measures of resonance, a variety of scales were used
e.g. Konst et al. (2003) measured the percentage of target consonants realised with nasal
escape, whereas Lohmander & Persson (2008) used a five-point scale to measure the

frequency with which nasal air leakage occurred.

12
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Velopharyngeal Function

An overall measure of velopharyngeal function based on perceptual speech
assessment featured in some studies, as shown in Table 3. This parameter was assessed in
addition to those associated with velopharyngeal impairment i.e. hypernasality and NAE.
Methods of assessment varied significantly, with some studies utilising a composite score
(Swanson et al. 2017; Lohmander et al. 2006; Gunther et al. 1998), whilst others used rating
scales (Zanzi et al. 2002; Persson et al. 2006; El Ezzi et al. 2015; Lohmander et al. 20173;
Larsson et al. 2017). Dayashankara et al. (2011) referred to the use of 3 clinicalliagnosis and
Hamming et al. (2009) did not report the methods used. Wren (2013) did not record if an

overall measure of velopharyngeal function was used in UK cleft units at age-3.

Intelligibility

Whitehill et al. (2011) stated that a key objective of all cleft teams is for their patient’s
speech to be understood and that intelligibility is a measure of how successfully cleft teams
have achieved this (Whitehill et al. 2011: 293). Whilst the SVANTE protocol assesses
intelligibility, there are well-reported challenges in both defining and measuring intelligibility
(see Whitehill [2002]). Despite these challenges, intelligibility was assessed in 11 studies,
using methods of orthographic transcription, or categories with descriptors (see Table 3).
From a clinical perspective, less than half of the UK cleft units (42.85%) reported that

intelligibility was assessed at age-3 (Wren 2013).

Voice

Only 20% of sources reported on the parameter of voice; this is summarised in Table

3. In contrast, voice was reported on in 78.57% of UK cleft units Wren (2013). One explanation

13
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1 may be that UK SLTs routinely screen voice (as a parameter of assessment on the CAPS-A, and

2 in clinical assessment using the GOS.SP.ASS) and apply these or similar categories to the

oNOYTULT D WN =

3 assessment of voice at age-3. As such there may be a different culture in the assessment of

1 4 voice in the UK at age-3 in comparison to other countries.

14 5 What methods and rating scales are used to assess the parameters of speech identified?

17 6  Methods of Assessment

7 Phonetic transcription, as previously stated, underpinned measures of consonant
23 8  production. This was supplemented in the studies by Chacon et al. (2017), Chapman et al.
9  (2008), Chapman (2004) and Morris & Ozanne (2003) by computer software to aid the analysis
28 10  of articulation and phonology. Computer-based analysis was also used by Gugsch et al. (2008)
30 11 in the evaluation of the voice-specific measures of formants and fundamental frequency.
33 12 Orthographic transcription using naive listeners was utilised in studies assessing intelligibility,

35 13 as shown in Table 3.

14 Categorical rating scales were commonly used (Frey et al. 2018, Chacon et al. 2017,
41 15 Lohmander et al.2017a, Swanson et al. 2017, El Ezzi et al. 2015, Klinto et al. 2014b,
43 16  Dayashankara et al. 2011, Hamming et al. 2009, Chapman et al. 2008, Lohmander & Persson
46 17 2008, Frederickson et al. 2006, Lohmander et al. 2006, Persson et al. 2006, Chapman 2004,
48 18 Konst et al. 2003, Zanzi et al. 2002, Gunther et al. 1998, Lohmander-Agerskov 1998,
51 19  Lohmander-Agerskov et al. 1998), however binary scales also featured (Larsson et al. 2017,
53 20 Hamming et al. 2009, Pulkkinen et al. 2001). Despite this, there was limited commonality in
21  the categorical scales across the studies with a range of scales, number of scalar points, and

58 22 descriptors used. As an alternative to categorical scales, Hodge & Gotzke (2007) utilised a

14

URL: http:/mc.manuscriptcentral.com/tlcd Email: ijlcdeditorialoffice@city.ac.uk



oNOYULT D WN =

10

11

12

13

14

15

16

17

18

19

20

International Journal of Language & Communication Disorders

continuous scale to measure intelligibility, and Chapman et al. (2008) used Direct Magnitude

Estimation (DME) to measure articulation proficiency and hypernasality.

What types of speech samples are utilised in the assessment of 3-year-old children with CP+L?

The type of speech samples used is outlined in Table 2. Twenty percent of the studies
did not provide any information about this. Of the remaining studies, single-word naming was
most frequently used, in some instances in combination with other speech samples. A total
of eight sources (29%) used the picture naming test developed as part of the Scandcleft Trial,
referred to as the Restricted Word List (as shown in Table 2). This picture naming test has
been developed in seven different languages to facilitate cross-linguistic speech comparisons
(CLISPI n.d) through the assessment of phonetically similar units of speech across language

and context (Lohmander et al. 2009: 348).

Samples of spontaneous speech were also frequently used occurring in 37.14% of the
sources, sometimes in addition to single word naming. Wren (2013) reported that 64.28% of
UK cleft units utilised a spontaneous speech sample in the assessment of 3-year olds with
CP#L. Sentence repetition was used by Chacon et al. (2017); participants repeated six
sentences taken from the GOS.SP.ASS (Sell et al. 1999). The GOS.SP.ASS was frequently used
across UK Cleft units with 85.7% using this assessment at age-3 (Wren 2013). However, no
information is provided as to the type of speech sample used i.e. if it was used in its most
common form (using the accompanying sentences) or if short phrases or single words were

used.

15
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Discussion

This scoping review aimed to map assessment practices at age-3 in the CP+L
population. This review found that the evaluation of palatal structure and function through
the assessment of resonance, NAE, overall measures of velopharyngeal function and CSCs was
a central feature of assessment in many of the sources reviewed, even at this young age.
Whilst this approach to assessment is in line with a medical model, it was used alongside a
linguistic approach to assessment which was underpinned by phonetic transcription.
Although many of the sources had the same assessment objective i.e. to assess palatal
function for speech, the assessment methods varied across the studies. The majority of
studies reported NAE in combination (e.g. both emission and turbulenceina single measure)
including the SVANTE, which is designed to measure speech outcomes at age-3. In contrast,
UK cleft units reported nasal emission and turbulence separately, this may be historical and
recorded as per the CAPS-A and the GOS.SP.ASS. There is a need for consensus in the UK as
to whether the objective at age-3 is to assess the type or overall presence of NAE. To guide
this decision making further research is needed to understand the implications of rating nasal

emission and turbulence separately or in combination, on listener reliability.

This scoping review indicates that an overall measure of velopharyngeal function was
assessed using varying methods. This included the use of validated and unvalidated rating
scales and clinical opinions. There is an emphasis on overall measures in the reporting of
speech outcomes in the CP+L population and this has been recommended by ICHOM (2017)
for use at older ages. The overall measure VPC-Rate (Lohmander et al. 2009) shows potential
for use with this age group; it has been shown to be reliable and efficient (Lohmander et al.

2017b) and has featured in a number of studies reporting outcomes associated with the
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Scandcleft Trial, and used in a similar form in the SVANTE. In the UK, an overall score for
resonance and NAE is used to measure 5-year speech outcomes against National Standards
for Speech (Britton et al. 2014) and a velopharyngeal composite score using the CAPS-A has
also been validated (Pereira et al. 2013). Further research should compare the reliability of
hypernasality, NAE and overall velopharyngeal function at age-3, to support decisions

regarding the selection of outcome measures at this age

A linguistic approach underpinned by phonetic transcription allowed for both
phonetic and phonological analysis of consonant production and the subsequent
identification of cleft specific CSCs and calculations of PCC. The frequent reporting of
consonant production using cleft summary patterns highlights the importance of this
approach during the preschool years. Again, challenges in comparing speech outcomes across
the studies arise from the use of different criteria and summary patterns (Sell 2005) and the
need for consensus is relevant both at age-3 -years and for other age groups. PCC-A, using a
controlled speech sample allows for cross-linguistic comparisons and takes into consideration
sound distortions occurring as part of normal development, which is particularly appropriate
for assessment at age-3. PCC-A may, therefore, offer a partial solution although it has the
disadvantage of not capturing the qualitative nature of speech errors. In addition, to be
meaningful, PCC-A needs to be used alongside normative or comparison data (longitudinal
data or data to compare groups), which may account for why PCC-A has not been adopted in
the UK assessmentst age-3. Perhaps a solution to the need for normative/comparison data
may be to compare PCC-A at ages 3 and 5-years to monitor progress, or to use assessments
with available normative data i.e. the DEAP (Dodd et al. 2002), although this has the

disadvantage of not being specifically designed to assess cleft speech.
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The assessment of speech from a developmental perspective has not beena core
feature in the reporting of cleft speech outcomes (which may account for why the assessment
of phonology only featured in 50% of UK cleft centres [Wren 2013]). However, this scoping
review highlights the use of both PCC-A and developmental phonological processes in speech
assessments at age-3 demonstrating the use of a combined linguistic and developmental
approach to consider delayed, typical and atypical speech production. The importance of a
developmental approach is evidenced by studies in this review, as both Chacon et al. (2017)
and Hutters et al. (2011) reported that children with CP£L present with more developmental

phonological processes at age-3 years than their non-cleft peers.

The assessment of intelligibility in the studies included in this review recognises the
need for a functional approach to speech assessment. Whilst not a cleft specific outcome
measure, a functional approach to assessment at age-3 is important given that many children
start attending pre-school education in the UK at this age and thus interact with a wider social
group. Most studies in the review used ordinal scales to assess intelligibility despite evidence
guestioning their validity to measure this parameter (Whitehill et al. 2011). In the context of
the International Classification of Functioning, Disability and Health: Children and Youth
Version (ICF-CY; World Health Organization [WHO], 2007) McLeod et al. (2012: 649) report
that intelligibility is influenced by both production factors (Body Functions) and contextual
factors (Environmental Factors). Safaiean et al. (2018), Willadsen & Poulsen (2012) and Hodge
and Gotzke (2007) used orthographic transcription by naive listeners. This method addresses
concerns regarding contextual factors and the validity of expert (cleft SLT) listeners rating
intelligibility but would be impractical to employ in clinical practice. Indeed, The Intelligibility

in Context Scale (ICS) (McLeod at al. 2012), which uses parent ratings of intelligibility, shows
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potential for use with the cleft population. The ICS is validated and recommended by ICHO
(2017) for use at age 5 and 12 years but has yet to be validated for use at age-3; the challenges

and complexity of measuring intelligibility at thisage persist.

In addition to intelligibility, the reliability and validity of using ordinal/categorical
scales to measure resonance and NAE has been challenged by growing evidence to suggest
that ratio or category-ratio scales may be more valid and reliable measures (Yamashita et al.
2018, Baylis et al. 2015). However, in the studies in this review, only Hodge & Gotzke (2007)
and Chapman et al. (2008) utilised non-categorical scales, using a continuous scale and DME
respectively, with good levels of reliability reported in both studies. The impact of different
rating scales on the validity and reliability of listener judgements has therefore yet to be fully
explored in 3-year-old children with CP£L and further research is required to determine if

findings at this age mirror that of other age groups.

Three types of speech samples were used in the studies: single word production,
spontaneous speech samples, and more infrequently, sentence repetition. The variety of
assessments used to assess single words is striking and well exemplified by Wren (2013) which
indicates there is no preferred single word assessment to evaluate speech at age-3 in the UK.
The use of supplementary assessment materials or unnamed picture naming assessments
suggests existing assessments may not be wholly adequate for the comprehensive
assessment of speech at age-3 in the CP£L population. The Restricted Word List (Lohmander
et al 2009), developed for cross-linguistic comparisons, would facilitate multi-centre research
and comparisons of outcomes internationally. However, given its design to allow cross-
linguistic comparisons it does not assess the full range of oral pressure consonants in English

and there is a need to expand upon this assessment to assess speech more comprehensively
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(as per the SVANTE). Nonetheless, this review highlights its potential use in speech

assessments at age-3.

Speech samples may need to be used in combination to comprehensively assess speech
at age-3 when combining approaches to assessment i.e. using a medical model and linguistic,
developmental and functional approaches. Most common in the studies are single-word
naming samples, given that this is an age-appropriate task and there is evidence at age-5 that
single word naming samples enhance listener reliability in judgements of consonant
production (Klintd et al. 2011). However, evidence that there may be variability in ‘speech
performance between single words and conversational speech’ (Sweeney 2011: 206)
indicates that this sample may not be sufficient in isolation, particularly when measuring the
core parameters of hypernasality, NAE and consonant production. Although 37.14% of the
studies used a spontaneous speech sample, Klinto et al. (2014b), Persson et al. (2006), and
Lohmander and Persson (2008) favoured single words to assess resonance and NAE. Klinto et
al (2014b) used only single words reporting that a ‘representative and standardised speech
sample with connected speech’ (Klinté et al. 2014b pp.277) could not be achieved, thus
highlighting the challenges of spontaneous speech samples at this age. An alternative is
sentence or phrase repetition. Wren (2013) found that 85.7% of UK cleft units utilised the
GOS.SP.ASS and the accompanying speech sample (Sell et al. 1999) in addition to single word
assessments. The familiarity UK Cleft SLTs have with the GOS.SP.ASS may help them to
support 3-years olds in completing the GOS.SP.ASS sentences, sometimes as short phrases,
and may facilitate reliable listener judgements. The SVANTE also includes both single word

and sentence level speech samples.

Limitations
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The parameters of speech identified in the study are those established as core to the
assessment of cleft speech and do not constitute novel information. The number of sources
(n=8/35 22.9%) included in this review which report on outcomes associated with the
Scandcleft Trial is a testament to the success of this research group in generating new
knowledge. However, it is important to recognise the impact this has on the overall results of
this scoping review, introducing an element of bias into the results given that the same
assessment principles and processes were used across this subset of studies. The inclusion of
sources in languages other than English would have provided a more diverse overview of
assessment practices at age-3 in other parts of the world and could potentially have informed

UK practice.

Conclusion

Whilst there are core parameters fundamental to the assessment of cleft speech, this
scoping review also highlights the unique assessment requirements of 3-year-old children,
particularly with reference to the selection of the speech sample and the importance of using
a developmental approach to assessment. The need to assess functional outcomes at this age

i.e. intelligibility, in addition to cleft specific outcomes, i.e. resonance and NAE, is highlighted.

Unlike age-5, speech outcomes at age-3 in the CP*L population have not been a
central focus in the UK or internationally; this is perhaps reflected in the variety of assessment
methods noted in this review. However, more recent studies relating to the Scandcleft study
highlight the potential of the Restricted Word List (Lohmander et al. 2009) for use in
assessments at age-3, particularly as this allows for cross-linguistic comparisons. This scoping

review highlights the need for a consolidated approach to assessing CPtL speech at age-3,
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2 1 however, further research is needed to provide a foundation for assessments at this
2 important age in order to develop assessment protocols. This should consider the extent to

3 which 3-year-oldchildren with CP£L can complete different speech samples and the impact

10
116 4  this has on the parameters of speech which can be assessed and the validity and reliability of
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137 5 listener judgements of those parameters using different measures.
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aged 3 years
3 years of age

Participant Type Concept
Age Diagnosis
preschool cleft palate articulation
toddler cleft lip and palate cleft speech characteristics
kindergarten cleft type characteristics
nursery compensatory articulation
3 years old velopharyngeal dysfunction

(VPD)

velopharyngeal insufficiency
(VPI)

voice quality/dysphonia
speech articulation

speech analysis

speech assessment

speech and language
assessment

URL: http:/mc.manuscriptcentral.com/tlcd Email: ijlcdeditorialoffice@city.ac.uk

Page 26 of 61



Page 27 of 61 International Journal of Language & Communication Disorders

1

2

i Table 2. Articles included in the review recorded by author and date, country of origin, methods and methodology, and speech assessment

5 Author & Date Country of Age of Participants Cleft Methodology and Methods Speech Assessment

6 Origin Type*

7

8

9 Frey et al. USA 15-36 mo CPL CPL recruited from a larger randomised Spontaneous speech sample

10 (2018) experimental group design

1 Willadsen et al. Denmark 36 mo, mean 3.0y, (Range 2.93-3.23y) | UCLP Randomised Control Trial Single word naming using the naming test developed in the Scandcleft study
(2018) NCCG (randomised by age at hard palate repair) (Lohmander et al. 2009)

12 Chacon et al. Australia 3y-olds: 2;10-3;11y CPO Cross-sectional observation study GOS.SP.ASS x6 sentences

13 (2017) 5 y-olds: 4;10-5;09 y UCLP DEAP Articulation subtest (Dodd et al. 2002), single words

14 BCLP Informal list of 15 monosyllabic and 10 polysylabbic words

15 Larsson et al. Sweden Adopted group: 38 mo (Range 35-43 UCLP Cohort Study SVANTE (Lohmander et al. 2005, 2015). Single word naming and spontaneous speech

16 (2017) mo); Control group (also cleft) 37 mo sample.

17 (Range 34-42 mo)

18 Lohmander et Sweden Normative Data gained at NCCG- Normative Referencing SVANTE (Lohmander et al. 2005, 2015). Single word naming, sentence repetition,

19 al. (2017a) 3,5,7,10,16,19y Normative spontaneous speech sample.

20 3 y-olds: Mean age 2;11 Data

21 (Range 2y 8 mo-3y 3 mo)

22 Raud Westberg | Sweden Longitudinal assessmentatage1,1y6 | UCLP Randomised Control Trial Single word naming using the naming test developed in the Scandcleft study
etal. (2017) mand3y (Lohmander et al. 2009)

23 Safaiean et al. Iran 3-5y CPL Cohort Study Persian Speech Intelligibility Test (Heydari et al. 2011) which involves picture naming

24 (2017) NCCG

25 Swanson et al. USA Initial assessment at age 3y SMCP Retrospective review Pittsburgh Weighted Speech Scoring (McWilliams & Philips 1979) (no information

26 (2017) provide as to what the speech sample was)

27 Klint6 et al. Sweden Mean =36 mo UCLP Randomised Control Trial (some participants) Single word naming using the naming test developed in the Scandcleft study

28 (2016) (Range 35-38 mo) NCCG Prospective longitudinal (Lohmander et al. 2009)

29

30 El Ezzi et al. Switzerland 3y (no specific age range) UCLP Retrospective cohort study Not stated
(2015) CPO

31 Klinto et al. Sweden Median: 36 mo UCLP Prospective comparative study 5y, and Single word naming using the naming test developed in the Scandcleft study

32 (2015)**same (Range 35.5-37 mo) NCCG retrospective comparative study at 3y (Lohmander et al. 2009)

33 procedure as

34 Klinté 2014a)

35 Klinto et al. Sweden Median: 36 mo uUcCLP Randomised Control Trial Single word naming using the naming test developed in the Scandcleft study

36 (2014a) (Range 35.5-37 months) NCCG (randomised by age at hard palate repair) (Lohmander et al. 2009)

37 Sample of spontaneous speech

38 Klinto et al. Sweden Group 1: mean age 36 mo uUcLP Prospective comparison study Single word naming using the naming test developed in the Scandcleft study
(2014b) Group 2: mean age 35-39 mo (Lohmander et al. 2009)

39 Sample of spontaneous speech

40

41

42
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Wren UK N/A Report on assessment practises of | N/A Survey of 14 UK Cleft Units (% of cleft units) South Tyneside Assessment of Phonology (STAP) (Armstrong 1992): 21.42%
(2013) speech and language therapists Diagnostic Evaluation of Articulation & Phonology (Dodd et al. 2002): 28.57%
PACS TOYS (Harding & Grunwell 1995): 28.57%
Phonological Screening Assessment (PSA) (Stevens & Isles 2001): 14.28%
Hart Screen Speech Assessment: 14.28%
CLEAR Phonology Screening Assessment (CLEAR Resources 2006): 28.57%
Great Ormond Street Speech Assessment (GOS.SP.ASS) (Sell et al. 1999): 85.71%
Renfrew Action Picture Test (Renfrew 2011): 14.28%
Preschool Language Scale Version 3 (PLS-3) (Boucher and Lewis 1997): 21.42%
Spontaneous Speech: 64.28%
Willadsen Denmark 3 y-old group: 36 mo UCLP RCT (age at HP repair) Single word naming using the naming test developed in the Scandcleft study
(2012) (Lohmander et al. 2009)
Willadsen & Denmark 36 mo UCLP Cross-sectional study Single word naming using the naming test developed in the Scandcleft study
Poulsen (2012) NCCG (Lohmander et al. 2009)
Dayashankara India 18-36 mo UCLP Prospective cohort study Not stated
et al. (2011) BCLP
CPO
Hamming et al. USA Younger age group: 3-4y (up to 4.11) UCLP Retrospective longitudinal Not stated
(2009) BCLP
CPO
SMCP
Chapman et al. USA 33-42 mo. Median =39 mo CPL Prospective longitudinal Goldman-Fristoe Test of Articulation (Goldman & Fristoe 1986), single word naming,
(2008) spontaneous speech sample
Gugsch et al. Germany Mean age at baseline: 3 yl1mo (Range UCLP Longitudinal prospective Voice recordings in standardised form
(2008) 3.7-4.7) BCLP
CPO
Lohmander & Sweden Longitudinal speech assessments at 18 | UCLP Prospective Longitudinal study Single word picture naming test
Persson (2008) mo, 3,5,and 7y NCCG
Hodge & Canada Agerange:3y5mo-6y7 mo UCLP Prospective between groups design Single word repetition
Gotzke (2007) Mean 4y 6 mo BCLP Spontaneous speech sample
CPO
Frederickson et | USA Age range:2y9mo-3y8mo UCLP Prospective cross-sectional study Goldman Fristoe Test of Articulation (Goldman & Fristoe 1986), single word naming
al.(2006) NCCG
Lohmander et Sweden Longitudinal speech assessments at 3, UCLP Prospective longitudinal study (3-year results Assessment not stated at age 3, data collected from records
al. (2006) 57,10y retrospectively collected)
Persson et al. Sweden Longitudinal speech assessments at 3, CPO Longitudinal study (3-7yrs) Single word naming
(2006) 57,10y NCCG Spontaneous speech if unable to complete naming
Age 3: Mean age: 3y 0 mo
Range3y0Omo-3y3 mo
Chapman USA Longitudinal assessment, final UCLP Multi-site longitudinal study Spontaneous speech sample
(2004) assessment at 39 mo BCLP
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1
2
3 Konst et al. The Longitudinal follow up at age 2, 2.5 ucLpP Randomised Control Trial Spontaneous speech sample
4 (2003) Netherlands | and 3y
5 Morris & Australia Assessment at age 2y and 3y UcCLP Comparative groups- longitudinal Spontaneous speech sample.
6 Ozanne (2003) BCLP Goldman Fristoe Test of Articulation (Goldman & Fristoe 1986), single word naming
7 CPO
8 Zanzi et al. Switzerland | Age3.5y UCLP Retrospective review Spontaneous speech/Interview
9 (2002) BCLP
Hattee et al. UK Longitudinal assessment at 9 mo, 18 UCLP Longitudinal study South Tyneside Assessment of Phonology (STAP) (Armstrong & Ainsley 1988)
10 (2001) mo and 3y CPO
11 Hutters et al. Denmark Mean: 3y 1mo UCLP Prospective cross-sectional study Picture naming
12 (2001) Range 2y 11mo -3y 3 mo BCLP
13 Pulkkinen et al. Finland Longitudinal assessment at 3, 6, and 8 UCLP Longitudinal Not stated
14 (2001) y CPO
15 Gunther et al. USA Assessment at age 3y CPL Retrospective review Pittsburgh Weighted Speech Scale (McWilliams & Philips 1979) - no information on type
16 (1998) of speech sample
17 Lohmander- Sweden Longitudinal assessment at 9 mo, 18 UCLP Results combined from: Picture naming
18 Agerskov mo, and 3,5,7,10,16and 19y BCLP Longitudinal study- retrospective and
(1998) Cross-sectional study
19 Lohmander- Sweden Assessmentat3and 5y UcLP Longitudinal study Picture naming
20 Agerskov et al. BCLP
21 (1998) CPO
22 * UCLP= Unilateral Cleft Lip and Palate; BCLP= Bilateral Cleft Lip and Palate; CPO= Cleft Palate Only; SMCP= Submucus cleft palate; CPL= Cleft Palate +/- Cleft Lip (used when specific type of cleft is not stated); NCCG=
23 Non-Cleft Control Group
24
25 Additional References for Assessments:
26 ARMSTRONG, S. and AINLEY, M., 1992, South Tyneside assessment of phonology. Stass Publications.
;; BOUCHER, J. and LEWIS, V., 1997. Preschool language scale-3 (UK). London: The Psychological Corporation.
29 CLEAR RESOURCES., 2006, CLEAR Phonology Screening Assessment (Spilsby: Clear Resources).
2(1) GOLDMAN, R. and FRISTOE, M., 1986. Goldman Fristoe test of articulation. American Guidance Service.
32 GRUNWELL, P., and HARDING, A., 1995, PACS TOYS. Windsor, UK: NFER-Nelson.
33 HEYDARI, S., TORABI NEZHAD, F., AGHA RASOULI, Z., and HOSEYNI, F., 2011, Development of speech intelligibility measurement test for 3 to 5 years old normal children. Bimonthly Audiology-Tehran University
34 of Medical Sciences, 20(1), 47-53.
35
36 STEVENS, N. and ISLES, D., 2011, Phonological Screening Assessment (PSA) (London: Taylor and Francis)
37 RENFREW, C.E., 2011. Action picture test. Speechmark.
38
39
40
41
42
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Table 3. Summary of the parameters of speech assessed. Articles which utilised Percentage
Consonants Correct categorised as assessing both articulation and phonology.

Author & Parameters of assessment
Date Resonance
c 2 = Tg >
g B £ |z 23 2s = "
3 2 2 2 =3 g3 ) 8
3 5 g | g 35 £5 s =
E T g g 3 £ o= £
z | 2 = $
Frey et al. v
(2018) Categorisation
Willadsen et v v
al. (2018)
PPC- Adjusted for age: age
appropriate distortions were
counted as correct, as were
accompanying nasality or nasal
airflow errors if the production did
not cross a phoneme boundary
Chacon et al. v v v
(2017)
PCC
PCC-R: in which sound distortions
were also counted as correct.
Percentage Vowels Correct.
Larsson et al. v v v v
(2017) Nasal air Binary rating scale of
leakage yes/no to indicate
competent
PCC-Adjusted for age: velopharyngeal
misarticulations of /s, ¢/ were function.
scored as correct at age 3 with
reference to typically developing 3-
year olds. Audible nasal leakage or
weak articulation was scored
correctly.
PCC by articulatory manner
PCC by articulatory placement
Lohmander et v v v v v v v
al. (2017a) Nasal air A three-point scale to A three-point
leakage describe ordinal scale
PCC velopharyngeal
function for speech
Raud v v
Westberg et
al. (2017) PCC-Adjusted for age
Safaiean et al. v v 4
(2017) Orthographic
transcription by
PCC naive listeners
Swanson et v v v v v v
al. (2017) Nasal Composite score Hoarseness/breathiness,
emission/ volume/tension
nasal
escape/nasal
turbulence
Klinté et al. v v
(2016)

PCC-Adjusted: substitutions and
simplifications of phonemes used
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1
2
3 by more than 10% of children are
4 scored correctly
5 El Ezzi et al. v v v v Borel-Maisonny v v
6 (2015) Audible nasal SIMPLIFIED score, Not directly No information
7 emission which uses a four - assessed but provided as to method
8 point scale with scalar point d) on
descriptors. Borel-Maisonny
9 refers to ‘no
10 intelligibility’
11 Klint et al. v v
12 (2015)*same
13 procedure as : —
14 Klints 2014a) ?CC—'A.dJus.ted: substitutions and
simplifications of phonemes used
15 by more than 10% of children are
16 scored correctly
17 | Klintd etal. v v
18 (2014a)
19 PCC-Adjusted: substitutions and
20 simplifications of phonemes used
by more than 10% of children are
21 scored correctly
22 [Kiintd et al. v v vV
23 | (2014b)
24 PCC-Adjusted: substitutions and
25 simplifications of phonemes used
26 by more than 10% of children are
27 scored correctly
Wren Consonant 50% Resonance Nasal 42.85% 78.57%
28 (2013) Inventory: (hyper/hypo) emission:
29 85.71% 92.85% 85.71%
30 CSCs: Nasal
31 78.57% Turbulence:
32 78.57%
33 | Willadsen v v
34 | (2012)
35 PPC- Adjusted for age: age
appropriate distortions were
36 counted as correct, as were
37 accompanying evidence of nasality
38 or nasal airflow errors if the
39 production did not cross a
40 phoneme boundary
41 Willadsen & v v 4
42 Poulsen Orthographic
(2012) transcription by
43 PPC- Adjusted for age: age naive listeners
44 appropriate distortions were
45 counted as correct, as were
46 accompanying evidence of nasality
47 or nasal airflow errors if the
48 production did not cross a
49 phoneme boundary
50 Dayashankara v v v v
etal. (2011) Referred to as clinical Categorisation
g; diagnosis by surgeon
and SLT
53 | Hamminget v v v v
54 al. (2009) Method not stated i-hoarseness and other
55 dysphonias rated as
56 inconsistent/consistent
57 ii- Cormstent
dysphonias rated as
58 mild/moderate/severe.
59 Chapman et v v v
60
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al. (2008) Total Consonants Correct
PCC by articulatory manner
Gugsch et al. v v
(2008) vowels Changes in the
fundamental frequency
of vowel production
after surgery
Lohmander & v v v
Persson Nasal air
(2008) PCC leakage
PCC by articulatory manner
PCC by articulatory placement
Hodge & v
Gotzke (2007) Orthographic
transcription by
naive listeners
Frederickson v v
et al (2006)
PCC
Lohmander et v v v v
al. (2006) Nasal air Composite measure Categorisation
leakage of velopharyngeal
insufficiency, formed
by combining the two
highest scores for
hypernasality, nasal
leakage and weak
pressure consonants.
Persson et al. v v v
(2006) Audible nasal 5 point scale to
emission provide a global
measure of
velopharyngeal
impairment.
Chapman v
(2004)
Konst et al. v v v
(2003) Nasal escape
Morris & v v
Ozanne
(2003) PCC: with consonant distortions
classified as correct.
PCC by articulatory manner
Zanzi et al. v v v
(2002) Nasal emission | Borel-Maisonny score,
which uses a five-
point scale with
descriptors
Hattee et al. v
(2001)
Hutters et al. v v
(2001)
Pulkkinen et v v
al. (2001) Nasal emission
Gunther et al. v v v
(1998) Nasal escape Composite score Hoarseness rated on 4
point scale
Lohmander- v v v v
Agerskov Nasal escape- Categorisation Voice quality and
(1998) velopharyngeal (also included intelligibility rated as

friction sounds

voice)

normal, mildly distorted,
severely distorted
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v v v

Nasal escape-
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friction sounds

v
Categorisation
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Figure 1. Adapted PRISMA Extension for Scoping Reviews (PRISMA-ScR) (Tricco et al. 2016)
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Dear Dr McKean,
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We would like to thank you and the reviewers for your thoughtful and detailed feedback on our
submission. We have considered all of the feedback as detailed below and this has served to improve

the quality of the manuscript.

In particular, the main focus of the changes has been to strengthen the rationale for the scoping
review methodology and a significant re-write of the Discussion section to address theoretical
approaches to assessment and relevance to clinical practice and future research.

Major changes to the original manuscript have been highlighted, and a detailed description of the

changes is reported below.

Editor Comment

Response

Location

systematic review

Why you have chosento do a
scoping review rather than a

The rationale for a scoping rather than systematic
review has been strengthened in the manuscript. The
aim of the review is to broadly map assessment
practices, rather than focus on quality appraisal or
effectiveness. This aim is to use this information to
inform the design of a UK Assessment Protocol at age
3-years. The expansive inclusion criteria of a scoping
review was also appropriate given the aim to provide
a comprehensive overview of assessment practices.
Had the scope of the review been limited to articles
from a particular country, or type of assessment, not
only would the usability of the review have been
limited but potentially valuable information could
have been missed. In addition, the aims of the review
were not to aggregate findings but to address key
issues through the charting of data which is in keeping
with a scoping review methodology. Additional
references have been introduced to support these
justifications: Arksey, H., & O'Malley, L. (2005), Khalil
et al. (2016), Munn et al. (2018), Peters et al. (2015)
and Tricco et al. (2018).

The lack of clarity between a scoping and systematic
review methodology has been clarified by omitting
comments on reliability, which is better suited to a
systematic review and was not fully in line with the
aims of this review. The aims of the scoping review
have been more clearly stated.

Of relevance is the following paragraph:

“In order to examine the methods, parameters of
assessment (whether developmental or cleft specific)
and speech samples utilised in the assessment of
speech in children with CPtL at age 3-years, a broad
scope of enquiry was required. This was achieved
through the use of a scoping review methodology
(Khalil et al. 2016). This methodology was preferred
given that the intention behind the work was to

Abstract
Line 12-13

What this paper
adds
Line 5-6

Main text
Introduction
Page 3 Line 9-22

Methods
Page 4 Line 10-11
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inform the future development of assessment
procedures at age 3-years in the UK. Rather than
answer an effectiveness question (Peters et al. 2015),
evaluate study quality, or limit the review to a
particular study design (Arksey and O’Malley 2005) or
country of origin, the scoping review methodology
was used to broadly map current practices, in order
to clarify the key concepts, identify gaps in the
evidence base and make recommendations for future
practice in the UK. In doing so the review will identify
the extent to which there is consensus in the
parameters of assessment, procedures and methods;
differences and similarities in assessment at age 3
years compared to practice at age 5; the types of
speech samples used (Munn et al. 2018).”

Make clearer what this paper
adds over and above simply
providing a descriptive list of
assessment approaches

The importance of a developmental approach to
assessment at age 3 in the CPzL has been highlighted
throughout the manuscript. This brings to the fore
reasons why assessments at age 3 and those
established for other age groups are different. This is
particularly relevant in the CPxL population given that
the focus of assessment at older age groups is often
on cleft specific outcomes. In addition, the review
highlights the need for multiple approaches to
assessment to assess speech at this age.

In the discussion and conclusion sections a greater
emphasis has been placed on highlighting those areas
in which assessment practices differ at age 3 in
comparison to older age groups i.e. the type of
speech sample used, the use of a developmental
approach to assessment and the potential for the use
of an overall measure of VP function.

Finally, through a broad appraisal of the literature,
the lack of consensus regarding speech samples and
methods of assessment is revealed. This highlights
potential research opportunities.

Abstract

Main contribution
Page 1

Line 16-21

Page 2

Line 1-2

Conclusion
Page 2
Line 11-16

What this paper
adds
All

Main text
Discussion
Page 16
Line 2-23

Page 17
Line 1-22

Page 18
Line 1-23

Page 19
Line 1-3

Page 20
Line 3-5

Conclusion
Page 21
Line 12-23
Page 22
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Line 1-4

Theoretical motivations | The discussion section of the manuscript has been | Main text
which might make | extensively re-written to highlight the different
researchers/clinicians choose | theoretical approaches to assessment, reasons as to | Discussion
some over others why they have been used, and the need to use | All

different theoretical approaches in conjunction to

assess speech at age 3 years in this population. This

includes the discussion of a medical model, linguistic,

developmental and functional approaches to

assessment.
What you would recommend | Clinical Practice: Abstract
both for clinical practice and | The need for multiple theoretical approaches for | Page 1
future research assessment, used in combination to assess speech at | Line 16-21

age 3-years is highlighted. In particular, the need to | Page 2

take a developmental and functional perspective is | Line 1-2

discussed through the examination of the assessment | Line 11-13

methods and parameters of assessment. Key
differences between assessments at older ages and
age 3 are described.

Research: In the amended manuscript clearer
recommendations are made for future research these
are:

- The need for further research in functional
outcomes i.e. intelligibility. The need for
validation of the ICS at age 3 years is
discussed.

- The need for further research into the
alternatives to categorical scales s
highlighted. This is particularly relevant given
evidence that “ratio or category-ratio scales
may be more valid and reliable measures
(Yamashita et al. 2018, Baylis et al. 2015).”

What this paper
adds
Line 8-9

Main text
Discussion
Page 17

Line 11-23

Page 18
Line 1-23

Page 19
Line 1-3

Page 20
Line 3-5

Conclusion
Page 21
Line 15-20
Abstract
Page 2
Line 15-16

What this paper
adds
Line 16-19

Main text
Discussion
Page 16

Line 13-16
Line 21-23
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- The need to research the impact of different | Page 17
speech samples in terms of completion rates | Line 1-6
and listener reliability is discussed. This is
particularly relevant as age 3-years may not | Page 18
be able to produce the same complex | Line 22-23
samples used to assess outcomes in older age
groups. The relationship between speech | Page 19
samples and reliability has not be | Line 1-3
investigated at age 3 the same way it has at
age 5 (Klint6 et al. 2011). Conclusion
- The potential for the use of the Restricted | Page 21
Word List to allow for cross-linguistic | Line 21-23
comparisons is discussed. However, the | Page 22
further development of the word list is | Line 1-4
required in order to complete a
comprehensive assessment of disordered
speech.
Reviewer 1 Comment Response Location
Are the authors able to | Thank you for highlighting this point. We appreciate | Abstract
mention what motivated | that we have not been sufficiently clear as to why a | Line 12-13

them to conduct a scoping
review over other types of
reviews (e.g. systematic
review)?

Visually illustrated the search
strategy using a flowchart

scoping review was selected as opposed to a
systematic review. The justification and rationale for
the scoping review has been clarified in the amended
manuscript. The aim to review assessment practices
at age 3-years is broad. The motivation of the review
being not to aggregate findings or appraise quality
but to understand the breadth and scope of
assessment practices, in order to identify key
concepts and core elements central to assessment at
this age (which may or may not differ to assessments
at older age groups) in order to identify gaps in the
research, and if possible make recommendations
regarding assessments protocols in the UK. With this
in mind the methodology best suited to meet these
objectives is a scoping rather than systematic review.
Additional references have been included to support
the rationale for using a scoping review methodology:
Arksey, H., & O'Malley, L. (2005), Khalil et al. (2016),
Munn et al. (2018), Peters et al. (2015) and Tricco et
al. (2018).

The potential for confusion as to the methodology
may relate to the inclusion or reliability measures. As
such comments about reliability have been edited
from the manuscript as this potentially clouded the
justification between scoping and systematic reviews.

This reference has been updated to Tricco et al.
(2018) who produced the PRISMA Extension for

What this paper
adds
Line 5-6

Main text
Introduction

Page 3 Line 9-22

Methods
Page 4 Line 10-11

Figure 1
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that resembles the PRISMA
guidelines for a systematic
review (Moher et al., 2009).

Scoping Reviews. The flowchart is in line with the
illustration used in this paper, and this reference is a
better fit with the paper given the use of a scoping
review.

It could have been better if
the authors restricted the
inclusion criterion to studies
that were carried out in
countries where similar
languages were spoken. In
this way, the authors could
have made equitable
comparisons across studies
and identified reliable
assessment practices.

The justification for not limiting the study to a single
country has been explained in the amended
manuscript.

This now reads:

“To broaden the examination, no preference was
given to literature from any specific country”

An expansive inclusion criterion is in keeping with a
scoping review methodology. A result of narrowing
the review to certain countries i.e. to the UK only,
would be to miss useful practices in other countries
e.g. the use of a cross-linguistic assessment. Indeed,
this review highlights the potential of cross-linguistic
speech samples, to facilitate the comparison of
outcomes between countries which would be lost if
the remit of the review was narrowed. Indeed, given
the rarity of CP+L (approx. 1 in 1000 births) there is a
need to learn from research in other countries.
Historically, the sharing of practices internationally
has brought about significant changes to cleft care
(e.g. the CSAG review in the UK in response to the
Shaw et al. [1992] international study of cleft
outcomes).

A further justification for not limiting the review to a
single country is that the papers only originated from
12 countries, with some countries only contributing a
single paper. Selecting a single country would have
significantly narrowed the breadth of the review.
Whilst differences are explored, the inclusion of
different countries also highlights similarities,
indicating core parameters and methods of
assessment which require further examination.

Main text
Methods
Page 5,
Line 18-19

| wish the authors could have
performed a quality appraisal
of the studies that were
included.

The amended manuscript clarifies why a scoping
review rather than systematic review was selected.
The Joanna Briggs Institute methodology was closely
adhered to ensure the methodological rigour of the
scoping review. However, a key difference between
scoping and systematic reviews is quality appraisal
and it was not the aim of this study to appraise the
quality of the papers, but to broadly map assessment
practices.

Main text
Introduction
Page 3 Line 9-22

| wonder why the authors did
not compare the reliability of
the assessment practices
from all the included studies.

In the original manuscript, some of the confusion
between scoping and systematic reviews may have
been related to the reporting of reliability in the
studies.

Table 3

Recording of
reliability has
been removed
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The reporting of reliability does not fit well within the
scoping review methodology nor the aims of this
study. In light of this, and for clarity the reporting of
reliability has been omitted in the amended
manuscript.

Finally, the authors should
present their findings in a
manner that would be
applicable for clinical
practice. This would ideally
involve identifying
assessment practices, speech
samples, etc. that are more
reliable over others and
identifying speech samples
that can be used for the 3-
year olds from a
developmental perspective
of the speech and language
skills.

Although reliability was not specifically examined the
amended manuscript more specifically addresses the
following implications for clinical practice:

e.g.

- The need for multiple theoretical approaches
for assessment, used in combination to
comprehensively assess speech. In particular,
the need to use a developmental and
functional perspective is highlighted through
the examination of the assessment methods
and parameters of assessment.

- The potential of cross-linguistic assessments
is discussed.

- The potential use of an overall measure of
velopharyngeal function is highlighted.

However, key issues such as the lack of consensus as
to the type of speech sample, and the limited use of
sales other than ordinal, highlight the need for further
research.

Abstract
Page 1
Line 16-21
Page 2
Line 1-2
Line 11-13

What this paper
adds
Line 8-9

Main text
Discussion
Page 17

Line 11-23

Page 18
Line 1-23

Page 19
Line 1-3

Page 20
Line 3-5

Conclusion
Page 21
Line 15-20

The findings do not seem to
benefit a practising clinician
or a researcher

As above the amended manuscript specifically
addresses implications for clinical practice and
research.

In addition, the need for further research and the
potential areas of this research are also highlighted
through the broad examination of the literature
through a scoping review.

Specific recommendations for researchers are:

- The need for validation of the ICS at age 3
years is discussed.

- The limited use of “ratio or category-ratio
scales, despite evidence to suggest this is a
more valid measurement of resonance and
NAE requires further investigation. Evidence
has suggested that these types of scales can
be reliably used with older age groups,

Abstract
Line 15-16

What this paper
adds
Line 16-19

Main text
Discussion
Page 16
Line 13-16
Line 21-23
Page 17
Line 1-6

Page 18
Line 22-23
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however 3year olds have not been
specifically investigated (Yamashita et al. | Page 19
2018, Baylis et al. 2015). Line 1-3
- The need to research the impact of different
speech samples in terms of completion rates | Conclusion
and listener reliability is discussed. This is | Page 21
particularly relevant as age 3-years may not | Line 21-23
be able to produce the same complex | Page 22
samples used to assess outcomes in older age | Line 1-4
groups. The relationship between speech
samples and reliability has not been
investigated at age 3 the same way it has at
age 5 (Klint6 et al. 2011).
- The potential for the use of the Restricted
Word List to allow for cross-linguistic
comparisons is discussed. However, the
further development of the word list is
required in order to complete a
comprehensive assessment of disordered
speech.
Reviewer 2 Comment Response Location
How was grey literature | The Cleft Care UK Speech and Language Study is an | Main text
identified? ongoing longitudinal UK multi-centre study that is | Method
taking place in the cleft centre of the primary author. | Page 7
Information regarding the study is shared on an | Line 6-12
annual basis at the Craniofacial Society of Great
Britain and Ireland’s annual scientific conference.
Given that the study is collecting data on speech
outcomes at age 3-years, the primary author directly
contacted the study team to identify if there was any
relevant information connected to the study which
could be considered for the review. This yielded the
unpublished, yet highly relevant survey of assessment
practices in the UK (Wren 2013). Indeed, the inclusion
of this survey in the review may prevent the
replication of this work by other researchers.
Please explain what you | This has been clarified and now reads: Main text
mean by 'anatomical | “anatomical changes (e.g. adenoid atrophy, dentition | Introduction
changes' and occlusion)” Page 1
Line 12-13
However, for younger | This has been changed and now reads: Main text
children, a focus  of | “the process of normal speech sound development” | Introduction
assessment may be to Page 1
examine the impact of the Line 15

cleft on the process of
normal speech development
(articulation and phonology).
This sentence seems to
represent a very narrow view
of speech development -
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what about e.g. syntax and
morphology? If the interest is
only in articulation and
phonology, then 'the process
of normal speech sound
development' would seem
more appropriate.

It is unclear why information | Clarification has been provided as to the inclusion | Main text
from grey literature did not | criteria which applies to all the studies reviewed. Methods
need to be in full. This now reads: Page 5

“Literature and sources had to address the following | Line 13-16

concepts: speech assessments, the types of speech

samples and speech parameters assessed, including

methods of assessment. This allowed for the inclusion

of sources which investigated assessment processes

as well as those reporting on speech outcomes.”
It is not clear to me, what | A definition has been provided. This now reads: Main text
relevant Medical Subject | “Relevant Medical Subject Headings (MeSH | Methods
Headings means [vocabulary used to index publications]) were utilised | Page 6

in the database search.” Line 12
Please explain/define the | This has been changed to consonant/phoneme | Main text
term 'consonant inventory’ inventory to reflect the different definitions used. Results

Page 11

Different examples of definitions of | Line 1-5

consonant/phoneme inventory used in the studies

has been provided:

“The criteria for inclusion in the inventory varied

across the studies. For example (Hattee et al. 2001)

rated the presence of consonants, Morris & Ozanne

(2003) required phonemes to be heard twice to be

included, and Lohmander et al. (2017a) reported

correct productions in more than 50% of the targets.”
| suggest revise the very last | This has been reworded to improve clarity and now | Main text
part of the sentence to | reads: Results
'PCC<u> and</u> summary | “The methods used in the studies to assess consonant | Page 11
patterns’, production demonstrate that both PCC and summary | Line 15-18

patterns can provide information about articulation

and phonology.”
P.20. Lines 48-51: While the | This paragraph has been extensively re-written to | Main text
category summary issue is | reflect the pros and cons of both PCC-A and summary | Discussion
true, PCC measures in cross- | measures particularly in a cross-linguistic context. Page 17
linguistic /cross-centre Line 11-17

studies allow comparison of
the overall articulation
competence

This section is particularly relevant:

“Again, challenges in comparing speech outcomes
across the studies arise from the use of different
criteria and summary patterns (Sell 2005) and the
need for consensus is relevant both at age 3 -years
and for other age groups. PCC-A, using a controlled
speech sample allows for cross-linguistic comparisons
and takes into consideration sound distortions
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occurring as part of normal development, which is
particularly appropriate for assessment at age 3-
years. PCC-A may, therefore, offer a partial solution
although it has the disadvantage of not capturing the
qualitative nature of speech errors.”
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