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Abstract

Background: There is no consensus in the UK regarding the types of speech samples or parameters of speech that
should be assessed at 3 years of age in children with cleft palate £ cleft lip (CP£L), despite cleft units routinely
assessing speech at this age. The standardization of assessment practices would facilitate comparisons of outcomes
across UK cleft units; eatlier identification of speech impairments—which could support more timely treatments;
and more reliable recording of therapy impacts and surgical interventions.

Aims: To explore assessment practices used to assess speech in 3-year-old children with CP£L, including speech
parameters, methods of assessment and the nature of the speech sample used.

Methods & Procedures: A broad examination of the 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 CP£L speech at age3. A developmental approach is recommended at this age, considering the complexity
of speech profiles at age 3, in which typically developmg speech processes may occur alongside cleft speech charac-
teristics. 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 ordinal scales are frequently used; the
use of continuous scales has yet 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 assess speech at this age validly. 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 & Implications: 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 reliability.
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What this paper adds

What is already known on the subject

Although speech is typically assessed at 3 years of age 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 explore assessment practices broadly to guide the direction of assessments at 3 years of age in the UK.

What this paper adds to existing knowledge

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

What are the potential or actual clinical implications of this work?

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 in terms of both 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
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would facilitate international comparisons of outcomes.

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: 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 stan-
dard’ for the assessment of speech in individuals with
CP=£L (Howard 2011: 127). However, there are sig-
nificant 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 years and adults
speech assessment may focus on the identification of per-
sisting 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 nor-
mal 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 er al. 2006,
Sell et al. 2009) and the Americleft modification of the
CAPS-A, CAPS-A-AM (Chapman ez al. 2016), have
only been validated and tested for reliability on children
aged 5 and above. This is understandable given the orig-
inal 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 ez a/. 2005,
2009), a valid and reliable assessment protocol available
in Swedish and Norwegian, has been developed
for use with children under 5 years with CP£L
(Lohmander et a/. 2017a). The Universal Parameters
(UPS) (Henningsson ez al. 2008), and the Pittsburgh
Weighted Values for Speech Symptoms Associated with
Velopharyngeal Incompetence (PWSS) (McWilliams
and Philips 1979) are alternative assessment protocols;
however, neither has been comprehensively validated
(Prathanee er al. 2011, Dudas ez 2. 2006).

Although UK cleft units routinely carry out speech
assessments at age 3, unlike age 5, there is no agreed as-
sessment procedure or outcome measures. Agreed pro-
cedures and outcome measures at age 3 would have
several benefits. First, valid and reliable outcome mea-
sures 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 facili-
tate the comparison of outcomes across cleft units before
5 years, with the potential to identify variability in out-
comes 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 com-
parative longitudinal data, providing an understand-
ing of the impact of therapy and secondary surgery for
speech through the comparison of outcomes at ages 3
and 5.

One well-recognized 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 atten-
tion, language and speech (Dosman ez 2/. 2012, McLeod
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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. Fur-
thermore, variability in presentation can also result from
the known delay in expressive language and speech (Cav-
alheiro et 2/ 2019) and an increased risk of neurodevel-
opmental disorders (Tillman ez /. 2018). This vari-
ability presents a challenge when designing assessment
protocols, in particular the selection of speech samples
and the parameters of speech which can be assessed re-
liably. 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, that is, 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 devel-
opmental or cleft specific) and speech samples used 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 eza/. 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 ez 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 re-
view 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 a consensus in
the parameters of assessment, procedures and methods;
differences and similarities in assessment at 3 years of
age compared with practice at age 5; and the types of
speech samples used (Munn ez al. 2018).

Methods
Ethical review

Approval for the study was gained in accordance with
the ethics and governance procedures at Coventry Uni-
versity (study number P68435).

Design

To strengthen methodological rigour and to allow repli-
cation, the scoping review was undertaken using the
Joanna Briggs Institute (JBI) guidance for scoping re-
views (Peters ez al. 2015) and followed the process out-
lined below.
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Objectivelaim

To map the parameters of speech and types of speech
samples used to assess speech in 3-year-old children with
CP=+L, with reference to the rating scales and methods
used to assess them, and to consider key differences in
speech assessments at age 3 and older age groups in order
to inform the development of a UK assessment protocol.

Scoping review objectives

¢ To explore the parameters of speech typically as-
sessed in 3-year-old children with CP£L, and to
consider if they are core to the assessment of indi-
viduals with CP+£L.

¢ To explore the methods and rating scales used to
assess the identified parameters of speech.

¢ To explore the types of speech samples are used in
the assessment of 3-year-old children with CP£L.

e To discuss how the parameters of speech assess-
ment map onto different theoretical approaches
to assessment.

Inclusion criteria

The inclusion criteria were developed with reference to

the JBI methodology as follows:

o Tjpes of participants: children aged 3 with CPEL.
For inclusion in the review, the literature had to in-
clude specifically 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, that is, longitudinal studies; however,
only data referencing assessment at age 3 were
included in the review.

e Concepr: 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.

e Context: to broaden the examination, no pref-
erence was given to sources from any specific
country; however, resources were limited to En-
glish, or to those with an available transla-
tion. It was considered that the development
of the Great Ormond Street Speech Assessment
(GOS.SPASS’98) (Sell et ol 1999) marked the
start of a new era in speech assessments and out-
come measures; this informed the timeframe, with
studies reviewed from 1998 to 2018.
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o Tjpes of sources: sources needed to be sufficiently

detailed to enable the extraction of sufficient in-
formation about assessment procedures, therefore
conference abstracts were excluded.

Search strategy: in accordance with Peters ez al.
(2015), an initial limited database search was
conducted using the EMBASE database to con-
solidate relevant search terms from the title, ab-
stract and keywords of identified studies and ex-
plore controlled vocabulary. Cleft specific search
terms as well as general terms such as ‘speech
assessment’ were subsequently included. The fi-
nal list of search terms is shown in table 1.
Relevant medical subject headings (MeSH; a
vocabulary used to index publications) were
used in the database search. The electronic
databases Medline, Cumulative Index of Nurs-
ing & Allied Health Literature (CINAHL), Em-
base, AMED and PsycINFO were used. Citation
tracking was used to identify additional relevant
sources.

Resource selection: figure 1 outlines the study
selection processes using the flowchart advised
in the PRISMA Scoping Review Extension
(PRISMA-ScR) flowchart (Tricco ez 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 and in an exception to the inclusion
criteria, the normative data developed using the
SVANTE assessment (Lohmander ez 2/ 2017a)
was included. Whilst the outcomes presented
were not related to children with CPZ£L, 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 pro-
cedure 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-langu
age-therapy-research-unit/bsltru-research/cleft-sp
eech-language-study). As part of the development
of the study, a national survey had taken place
regarding assessment practices in UK cleft centres
atage 3. Given the specific relevance of this survey
to the aims of this review, with the agreement
of the research team, this was included and is
referred to as Wren (2013).

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

Beth Fitzpatrick et al.

Table 1. Search terms

Participant type

Age Diagnosis Concept

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)

aged 3 years velopharyngeal
insufficiency (VPI)

3 years of age voice quality/dysphonia

speech articulation
speech analysis
speech assessment
speech and language
assessment

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, de-
tails of the speech assessment and speech sample, the
parameters of speech assessed and the rating scales used.
The parameters of speech assessed across the CAPS-A,
CAPS-A-AM, SVANTE, PWSS and UPS provided a
framework for analysis defining those parameters core
to the assessment of speech in the CP£L population.

Results

A total of 35 sources were reviewed in the scoping review.
These are listed in appendix A and detailed in table 2.

Demographic information

The sources originated from 12 countries (figure 2). A
total of 34% originated from Sweden, with Scandina-
vian countries producing 48% of the sources reviewed.

Apart from one, almost all sources included were
primary research and recruited samples of children with
CP=£L. The subtypes are presented in table 2. It is note-
worthy that many of the Scandinavian sources were part
of/sub-studies relating to the Scandcleft Trial (Lohman-
der et al. 2017a, 2017b, Willadsen ez al. 2017), a large
multicentre cross-linguistic randomized control trial,
evaluating four different surgical protocols. The Scan-
dcleft Trial only recruited participants with unilateral
cleft lip and palate (UCLP), contributing to the high
number of sources (z = 13/33; 39.4%), which only
included participants with UCLP. Two sources did not
record cleft type (Wren 2013 reporting assessment prac-
tices; Lohmander ez /. 2017a reporting on non-cleft
children) and were excluded in calculations regarding

cleft type.
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Records excluded
(n =268) eg. genetic case studies, descriptions
of surgical procedures, dental studies

Records excluded, based upon abstract
(n =192) e.g. language, phonological
awareness assessments, no reference to

Full-text articles excluded, based
upon inclusion criteria

(n =22) (e.g. those not reporting
assessment procedures)

Y
c Records identified through Additional records identified
'8 database searching through other sources
S (n =953) (n=3)

G
=
c
Q
S
"/
.
Records after duplicates removed
(n=481)
oo
=
=
i
= Records screened by title
(%) (n=481)
l
Records screened by abstract
(n =259) age3
2
3
8o
w
- J
Articles/Data assessed in full
"\ for eligibility
(n=57)
b o} A 4
[
g Studies charted in the
= scoping review
"/
(n=35)

Figure 1. Adapted PRISMA Extension for Scoping Reviews (PRISMA-ScR) (Tricco et al. 2016) Flow Diagram selection of sources.

Which parameters of speech are typically assessed in
3-year-old children with CPEL, and are they core
to the assessment of individuals with CPE£L?

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

Consonant production

Almost all sources assessed consonant production. Al-
though phonetic transcription underpinned the as-
sessment of xxxxxx, a variety of methods were used
(figure 3).

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 Brondsted 1987 for a description of
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Figure 2. Study origin.

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, Safaican ez al. (2017) used the UPS
summary patterns, whilst Persson ez a/. (20006) identified
compensatory articulation using a three-step process
(yes/no scale — categorizing type of compensatory
articulation as retracted oral/pharyngeal/glottal/active
nasal fricative/other — recording frequency of error).
Chapman ez al. (2008) and Hutters ez 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 conso-
nants correct (PCC) (Shriberg and 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 ez al. 1997).
For example, Klintd ez al. (2014a, 2014b, 2015, 2016)
used PCC-A, with simplifications of phonemes used by
more than 10% of the children scored as correct (Klint6
et al. 2016: 151). Unlike the summary patterns that
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 dif-

ferentiate between articulatory or phonologically based

errors. This ‘combined approach’ is recommended by
Lohmander et 2l (2017a) as articulation errors (aris-
ing from structural or functional abnormalities) may
be ‘phonologized’ (Harding and Grunwell 1995) and
become integrated into a child’s sound system along-
side or replacing developmental phonological patterns.
Summary patterns similarly provide phonological infor-
mation, 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 ez /. 2017a, Klint6 ez al. 2014a, Morris and
Ozanne 2003, Chapman ez /. 2008, Chapman 2004,
Konst et 2l 2003, Hattee et /. 2001). The criteria for
inclusion in the inventory varied across the studies. For
example (Hattee ez 2/. 2001) rated the presence of con-
sonants, Morris and Ozanne (2003) required phonemes
to be heard twice to be included, and Lohmander ez al.
(2017a) reported correct productions in more than 50%
of the targets.

Several studies reported on both cleft and develop-
mental phonological processes (Willadsen ez a/. 2018,
Chacon et al. 2017, Klinto et al. 2014a, 2014b, 2016,
Willadsen 2012, Konst ez a/. 2003, Morris and Ozanne
2003, Hutters ez /. 2001). This provides a broader per-
spective of an individual’s phonological development
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Consonant
Inventory
Summary
Articulation patterns (e.g.
Consonant r |- types of CSC)
Production -
Phonology PCC (various

Figure 3. Methods used to assess consonant production.

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 be-
tween 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
3 years of age, of assessing consonant production both
from a cleft and developmental perspective. The meth-
ods 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
CP=£L population. Of those studies assessing 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 ez 2/. (2000)
used a five-point scale with descriptors, Chapman ez al.
(2008) used a four-point scale, and Pulkkinen ez 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 (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 predom-
inately assessed hypernasality, there was no consensus as
to the type or length of scale used.

Nasal airflow errors (NAE)

NAE is a generic term to describe air escaping inap-
propriately through the nose during the production of

forms used)

oral pressure consonants (Sweeney 2011: 200). NAE fea-
tured in several of the studies reviewed and it 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 stud-
ies only reported on audible nasal emission (although
this term was possibly used to refer to all NAE, that is,
both nasal emission and nasal turbulence) or used a sin-
gle 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, for
example, Konst ez a/. (2003) measured the percentage
of target consonants realized with nasal escape, whereas
Lohmander and Persson (2008) used a five-point scale
to measure the frequency with which nasal air leakage
occurred.

Velopharyngeal function

An overall measure of velopharyngeal function based
on perceptual speech assessment featured in some stud-
ies, as shown in table 3. This parameter was assessed
in addition to those associated with velopharyngeal im-
pairment, that is, hypernasality and NAE. Methods of
assessment varied significantly, with some studies using
a composite score (Swanson et al. 2017, Lohmander
et al. 2006, Gunther et 2/ 1998), whilst others used
rating scales (Zanzi et al. 2002, Persson et al. 2006, El
Ezzi et al. 2015, Lohmander ez 2/ 2017a, Larsson et al.
2017). Dayashankara ez al. (2011) referred to the use of
a clinical diagnosis, and Hamming ez a/. (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 ez @/ (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
etal. 2011: 293). Whilst the SVANTE protocol assesses
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intelligibility, there are well-reported challenges in both
defining and measuring intelligibilicy (Whitehill 2002).
Despite these challenges, intelligibility was assessed in
11 studies, using methods of orthographic transcrip-
tion, or categories with descriptors (table 3). From a
clinical perspective, fewer 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 summarized in table 3. In contrast, voice was
reported on in 78.57% of UK cleft units Wren (2013).
One explanation may be that UK SLTs routinely screen
voice (as a parameter of assessment on the CAPS-A, and
in clinical assessment using the GOS.SPASS) and apply
these or similar categories to the assessment of voice at
age 3. As such there may be a different culture in the
assessment of voice in the UK at age 3 in comparison
with other countries.

What methods and rating scales are used to assess the

parameters of speech identified?
Methods of assessment

Phonetic transcription, as previously stated, under-
pinned measures of consonant production. This was
supplemented in the studies of Chacon ez al. (2017),
Chapman ez al. (2008), Chapman (2004) and Mor-
ris and Ozanne (2003) by computer software to aid
the analysis of articulation and phonology. Computer-
based analysis was also used by Gugsch ez 4/. (2008) in
the evaluation of the voice-specific measures of formants
and fundamental frequency. Orthographic transcription
using naive listeners was used in studies assessing intel-
ligibility, as shown in table 3.

Categorical rating scales were commonly used (Frey
et al. 2018, Chacon ez a/. 2017, Lohmander ez 2/. 20006,
2017a, Swanson ez al. 2017, El Ezzi et al. 2015, Klinto
et al. 2014b, Dayashankara ez 2/ 2011, Hamming
et al. 2009, Chapman ez al. 2008, Lohmander and
Persson 2008, Frederickson et al. 2006, Persson et al.
2006, Chapman 2004, Konst ¢z al. 2003, Zanzi et al.
2002, Gunther ez al. 1998, Lohmander-Agerskov 1998,
Lohmander-Agerskov ez al. 1998); however, binary
scales also featured (Larsson ez /. 2017, Hamming et al.
2009, Pulkkinen ez a/. 2001). Despite this, there was
limited commonality in the categorical scales across the
studies with a range of scales, number of scalar points
and descriptors used. As an alternative to categorical
scales, Hodge and Gotzke (2007) used a continuous
scale to measure intelligibility, and Chapman ez al.
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(2008) used direct magnitude estimation (DME) to
measure articulation proficiency and hypernasality.

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

The type of speech samples used is outlined in table 2. A
total of 20% of the studies did not provide any informa-
tion 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 devel-
oped as part of the Scandcleft Trial, referred to as the
restricted word list (table 2). This picture naming test
has been developed in seven different languages to fa-
cilitate cross-linguistic speech comparisons (Cleft Palate
International Speech Issues (CLISPI) n.d.) through the
assessment of phonetically similar units of speech across
language and context (Lohmander ez /. 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) re-
ported that 64.28% of UK cleft units used a spontaneous
speech sample in the assessment of 3-year-olds with
CP=+L. Sentence repetition was used by Chacon ez al.
(2017); participants repeated six sentences taken from
the GOS.SPASS (Sell ez al. 1999). The GOS.SPASS
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 sam-
ple used, that is, if it was used in its most common form
(using the accompanying sentences) or if short phrases
or single words were used.

Discussion

This scoping review aimed to map assessment prac-
tices at age 3 in the CP=£L population. It 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 under-
pinned by phonetic transcription. Although many of
the sources had the same assessment objective, that is, to
assess palatal function for speech, the assessment meth-
ods varied across the studies. The majority of studies
reported NAE in combination (e.g., both emission and
turbulence in a 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
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recorded as per the CAPS-A and the GOS.SPASS. There

is a need for consensus in the UK as to whether the ob-
jective 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 unval-
idated rating scales and clinical opinions. There is an
empbhasis on overall measures in the reporting of speech
outcomes in the CP=£L population and this has been rec-
ommended by the International Consortium for Health
Outcome Measurement (ICHOM) (2017) for use at
older ages. The overall measure VPC-Rate (Lohmander
eral. 2009) shows potential for use with this age group; it
has been shown to be reliable and efficient (Lohmander
etal. 2017b) and has featured in several studies reporting
outcomes associated with the 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 ez al. 2014) and a velopharyngeal composite
score using the CAPS-A has also been validated (Pereira
et al. 2013). Further research should compare the relia-
bility of hypernasality, NAE and overall velopharyngeal
function at age 3 to support decisions regarding the
selection of outcome measures at this age.

Alinguistic approach underpinned by phonetic tran-
scription 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, chal-
lenges in comparing speech outcomes across the studies
arise from the use of different criteria and summary pat-
terns (Sell 2005) and the need for consensus is relevant
both at age 3 years and for other age groups. PCC-A, us-
ing a controlled speech sample, allows for cross-linguistic
comparisons and takes into consideration sound distor-
tions 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 assessments at age 3. Perhaps a solution to the
need for normative/comparison data may be to com-
pare PCC-A at ages 3 and 5 to monitor progress, or to
use assessments with available normative data, that is,
the DEAP (Dodd et al. 2002), although this has the
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disadvantage of not being specifically designed to assess
cleft speech.

The assessment of speech from a developmental per-
spective has not been a 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 de-
velopmental approach to consider delayed, typical and
atypical speech production. The importance of a de-
velopmental approach is evidenced by studies in this
review, as both Chacon ez 2/ (2017) and Hutters et al.
(2011) reported that children with CP£L present with
more developmental phonological processes at 3 years
of age than their non-cleft peers.

The assessment of intelligibility in the studies in-
cluded in this review recognizes the need for a func-
tional approach to speech assessment. Whilst not a cleft
specific outcome measure, a functional approach to as-
sessment 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 intel-
ligibility despite evidence questioning their validity to
measure this parameter (Whitehill ez 2/ 2011). In the
context of the International Classification of Function-
ing, Disability and Health: Children and Youth Version
(ICF-CY; World Health Organization (WHO) 2007)
McLeod ez al. (2012: 649) report that intelligibility is
influenced by both production factors (body functions)
and contextual factors (environmental factors). Safaiean
etal. (2017), Willadsen and Poulsen (2012) and Hodge
and Gotzke (2007) used orthographic transcription by
naive listeners. This method addresses concerns regard-
ing contextual factors and the validity of expert (cleft
SLT) listeners rating intelligibility but would be im-
practical to employ in clinical practice. Indeed, The
Intelligibility in Context Scale (ICS) (McLeod at al.
2012), which uses parent ratings of intelligibility, shows
potential for use with the cleft population. The ICS is
validated and recommended by ICHOM (2017) for use
at ages 5 and 12 years, but has yet to be validated for
use at age 3; the challenges and complexity of measuring
intelligibility at this age persist.

In addition, to intelligibility, the reliability and va-
lidity of using ordinal/categorical scales to measure res-
onance and NAE has been challenged by growing evi-
dence to suggest that ratio or category-ratio scales may
be more valid and reliable measures (Yamashita et a/.
2018, Baylis ez al. 2015). However, in the studies in this
review, only Hodge and Gotzke (2007) and Chapman
et al. (2008) used non-categorical scales, using a con-
tinuous scale and DME, respectively, with good levels
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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 stud-
ies: single-word production, spontaneous speech sam-
ples 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 pic-
ture naming assessments suggests existing assessments
may not be wholly adequate for the comprehensive as-
sessment of speech at age 3 in the CPEL population.
The restricted word list (Lohmander et 2. 2009), devel-
oped for cross-linguistic comparisons, would facilitate
multi-centre research and comparisons of outcomes in-
ternationally. 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 (as per the SVANTE). Nonethe-
less, 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 combin-
ing approaches to assessment, that is, using a medical
model and linguistic, developmental and functional ap-
proaches. 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 nam-
ing samples enhance listener reliability in judgements
of consonant production (Klint ez /. 2011). How-
ever, evidence that there may be variability in ‘speech
performance between single words and conversational
speech’ (Sweeney 2011: 206) indicates that this sam-
ple 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 ez al.
(2014b), Persson et al (2006), and Lohmander and
Persson (2008) favoured single words to assess reso-
nance and NAE. Klint6 ez a/. (2014b) used only single-
words reporting that a ‘representative and standardized
speech sample with connected speech’ (277) could not
be achieved, thus highlighting the challenges of spon-
taneous speech samples at this age. An alternative is
sentence or phrase repetition. Wren (2013) found that
85.7% of UK cleft units used the GOS.SPASS and the
accompanying speech sample (Sell ez /. 1999) in ad-
dition to single-word assessments. The familiarity UK

cleft SLTs have with the GOS.SPASS may help them
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to support 3-year-olds in completing the GOS.SPASS
sentences, sometimes as short phrases, and may facil-
itate reliable listener judgements. The SVANTE also
includes both single word and sentence-level speech
samples.

Limitations

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 (7 = 8/35; 22.9%) included in this review
that report on outcomes associated with the Scand-
cleft Trial is a testament to the success of this research
group in generating new knowledge. However, it is im-
portant to recognize the impact this has on the over-
all results of this scoping review, introducing an ele-
ment of bias into the results given that the same as-
sessment 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.

Conclusions

Whilst there are core parameters fundamental to the
assessment of cleft speech, this scoping review also high-
lights 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 de-
velopmental approach to assessment. The need to assess
functional outcomes at this age, that is, intelligibility,
in addition to cleft specific outcomes, that is, 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 ez al.
2009) for use in assessments at age 3, particularly as this
allows for cross-linguistic comparisons. This scoping re-
view highlights the need for a consolidated approach to
assessing CP£L speech at age 3; however, further re-
search is needed to provide a foundation for assessments
at this important age in order to develop assessment
protocols. This should consider the extent to which 3-
year-old children with CP£L can complete different
speech samples and the impact this has on the param-
eters of speech which can be assessed and the validity
and reliability of listener judgements of those parameters
using different measures.
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