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ABBREVIATIONS

CAS Childhood apraxia of speech

DEAP Diagnostic Evaluation of Articulation and Phonology
ELVS Early Language in Victoria Study

GFTA-2 Goldman-Fristoe Test of Articulation, Second Edition

AIM Dodd’s,Medel for Differential Diagnosis one of theavailableclinical diagnostic

classification systemsf childhood speech sound disorders. Yet we do not understawalithity

of this systembeyond clinical samples, precludiitg application irepidemiologicabr
populationbased researchihis study aimed to determine the prevalence of subgroups of speech
sound disorders in a community sample, relative to past clinical sampleddnertispeaking

standard Australian English.

METHOD/We"examined speedaevelopmenin acommunityascertained sample ofildren at
4 yearqdn=1607). Inclusiorfor speectsound disordewasa scoreof less than or equal to 1
standard deviation om standardiedspeech teseandor research assistant concesnd/orthree
or more speech errors on sounds typically acquiredy®ars Dodd’s modelvas then applied to
126children

RESULTS Data revealed proportions of children across Dodd’s diagnostic subg®tqtows:
suspected atypical speech motor control (30A&pnsistent phonological disorder ¢4k

consistenatypical phonologal disorder (2%); phonological delay (55%); aradticulation
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disorder alone (0%)rhe findings are in line with known prdeace of thessubgroups in

clinical populations.

INTERPRETATION Our findings provide additional support for speémiguage pathologists
to use thisisystem in clinical practice for differential diagnosis and targeted intervention of speech

sound disarders children.
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What this paper adds:

e Dodd’s Model for Differential Diagnosis is the first classification system of speech sound

diserders to be applicable to both clinical and community cohorts.

[main text]

Children withspeeclsound disorderdiffer in their presenting speech symptoms, severity,
comorbiditiespage of emergence, and response to intervéffidrese characteristics form
speech phenotypes or systems by which children are classifiedlagtwstic subgroups to
inform interventionselectio and planningis well as prognosigvidence from théterature
indicates thasubgroups may be associated with specific comorbiditiesiousrisk factors® and
diversedeficits in underlying processiffgf Intervention approaches have been designéatget
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specificaspects of the speech processing chairttzarg is evidencthatparticularsubgroups of

childrenmake greategains when undergoing distiriaterventions"’

Whilst a number of classification systems of speechd@alisorders have beeescribed
in the literaturempo onesystemis currentlyacceptedvithin the field of speectanguage
pathology’®The twomost relied upon systems arguably theSpeech Disorders Classification
Systeni andsDodd:sModel for DifferentialDiagnosis® Bothwerederived from the study of
clinical samples and designed todysamic and evolvia response to new research, with
adjustments ta.the number of subgroups and terminawogytime Here we focus on the latter
model, recentlydndependently reswed and determined to be a more clinically feasible, inclusive
classification/Compad to other modefsThere is also accumulating crdasguistic research (in
Cantonese, English, Germamd Putonghyasupporting the vality of Dodd’sclassification
system and pointing towards similar deficits in underlying processing regarall the language
spoken Furtherin regardgo clinical practice, in 2002 Dodet al.published a standardized
assessmentiteol based on tassification systenthe Diagnostic Evaluation of Articulation and
Phonologf{DEAP).*° The high uptake of this assessment tool by speech-language pathologists
provides somée evidence for the face validity of the classification system

The Model for Diferential Diagnosigs a descriptivdinguistic classification system that
originated*fremrclinical observatiohand theoretical modellinghe key subgroups include(a)
inconsistenphonological disorder, (b) consistetypicalphonological disordeKgc)

phonological'délay, (d) articulation disorder, gajichildhood apraxia of spee¢BAS).

Evidence to support the Modfgr Differential Diagnosis is mountindnoweverdata
underpinninghis model were derived frorlinical sample®f a wide age rage, consequently
influenced by recruitment biaResearclexamining the relevance of this model in a population
sampe, more likely to present withild cases not typically studied in clinical samples
addition to severe cases typically obtained for clinical studiesains elusiveHere we
conducted thesfirst study to apply Dodd’s Moftel Differential Diagnosis to a larggommunity
ascertained,sampt# childrenaged 4 years Melbourne, Austrad. Furtherthis work was
conducted independently of the developers of the classification sy&terstudyaimedto
determine the prevalence siibgroups of speech sound disorders in a community sample,

relative to past clinical sampldas, children speaking standard Australian English.
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METHOD

Data sources

This crosssectional observational study was embedded within a prospective community
ascertainedohort, the Early Language in Victoria Study (ELVS), whagitms to examine speech,
language, and literacy development in a longitudinal cotitdrenwhose parents could speak
and understand. English to a sufficient level to be able to complete questiomwsagascruited

into ELVS between 7.5 and 10 months of age through maternal and child health centres in the
metropolitanarea ofMelbourne, Australia. Children were recruitedm geographical areas that
were broadly representative of the population of Melbourne. Children were excluahed fro
participation/in ELVSat 7.5 to 10 months of age if they had a diagnosed hearingrloss
congenital'disability (e.g. Down Syndrome). Pareritall participants provided written informed
consent to'theresearch and to the publication of the results. The broader EL\M8eatyui

strategy, methods, and cohort profile have been documented inedieaiherg* ™2
Participants

The initial ELVS cohort consisted of 1910 infantsratial intake at 75to 10 months of age.
Participants‘eensenting to theydarold wave of ELVS 1(=1607)completed a comprehensive
faceto-face.assessment battery which included measures of steegimge, and non-verbal
intelligence.Inclusion criteriasignalling eligibility to participate in the speech study weoare
on the Goldmariristoe Test ofrticulation, Second EditiofGFTA-2)"*less than or equal tb
standard deviatigrand/orclinician verifiedresearch assistant conceand/or child errors on
threeor moresounds typically acquired at 4 yease€ Tablé for further detail. Participars
meeting inclusiorcriteria were invited to take part in the current stugy2{0).Ultimately just
over 60per.cendf the sample consented to take pathe current studynE163) and 126
participant§47% of those invited to participate and 77% of those consemtieggriteria for

inclusion inrthe final analysig-ig. 1). Participantcharacteristics are described in Talble
Materials.and procedure

All participants, with one exception, completbdee standarded assessments in a single session

in their home(one participant completed the assessments over two sesamuds}tailed below.
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Assessments were videecordedand transcription occurred online and then checked with

reference to the video recordings
GFTA-2

The GFTA2:Seundsn-Wordssectionis a single word task that elicits consonants in word
initial, medial,.and.final positiom most case¥' Standard scores anéntile ranks are provided
for the standardation sampleThe GFTA2 Soundsn-Words sectiorwas used to (lidentify

the children eligible tparticipate in this study and)(analyse the speech sound errors made by

the children to classify them according to subgroups.

The GFTA2 Simulability sectionexamineghe production of sounds misarticulated in
the Soundsna-Words section. A modified version tfis task was administereghere only
sounds expected to be produced correctly at this ageemedoroduced ierror in theGFTA-2
Soundsin-Words sectionwere simulatedin isolation, insyllable initial position, and syllable
final position“The children were asked to wattikten and produce the speech sounds three
times in each contexthe GFTA2 Stimulability section was used ¢tassify children into the

articulationdisorder subgroup.
DEAP

The DEAP' Inconsistency Assessment was usethis study This assessment yields an
inconsistency score, that is, number of words produced differently across thseef i@ same
word. Participants’ responsegere recorded using broad transcription, with the addition of

common diagritics.

The DEAP Inconsistency Assessment was usétktdify the speech errors made by the
participants and to differentiate betwemmsistent atypical phonological disoreed

inconsistent phonological disorder.
Verbal Motor Production Assessment for Children

The Verbal Motor Production Assessrhér Childrert® is a standardied tool thagssesses
speech motor function in children aged 3 to 12 years offageVerbal MotorProduction

Assessment for Childresubtests (Focal Oromotor Control and Sequencing) were used in this
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study. The Focal Oromotor Control section assessed bothpes®th and speech oromotor
movements in four areas: jaw, lips, face, and tongue. The preciseness of motor control
movements was scored. The Sequencing section assessed the sequence of movements, whether
all movements were completed, and whether the movements were in the correct order. A
percentage was provided for each subscale and the perceamgeespreted according to a

severity rating scal@heVerbal Motor Production Assessment for Children was used in this

study toridentify:any motor control issues in relation to the child’s speech sound production
difficulty.

Analysis of\error patterns

In this study speech sounelrror patterns were identified when they occurred three or more times
in either ofithessingle word namingsts, namelythe GFTA2 Soundsn-Words subtest or &

DEAP Incensistency Assessmelnt the DEAP Inconsistendyssessment each word was

produced three times. If the error was the same in each trial of the word, the error was counted
once.If there were different errors over repeated attempts of the same word, they were recorded
as different errors. If there were Hiple errors in he one sound, syllable, or wotbese were

counted.aseparate error@.g. /k>[d]=fronting and voicing).
Classification of children into subgroups

Thecriteria for classificationto the Model for Differential Diagnosisas basedmahierarchy
(highest ta lowestyvherebychildren withoromotor problems combined with inconsistency
(suspectedatypical speech motor contnajerankedhighest in the hierargh followed by
children withinconsistent errorbut no oromotor problems, children with consistgpical
phonological errorschildren with consistent typicdelayed phonological errors, alagtly
children with consisterdarticulationerrorsonly. This hierarchy is based on most disordered and
atypical tosdeast.disorderedhe hierarchical classification worked as followWsa child was
classified inte-one of the higher subgroups in the hiergfictyatypical speech motor control
was listed.as highest in the hierarchy of disorder), they were precluded from receiviogdh sec
classificationin,another subgroup lower down the rank (refer to the hierarchység@imve),
for examplea child with inconsistergpeech erroratho also made non-age appropriate
articulation errors received a single classification of inconsigteoologicaldisorder rather

than a dual classification of inconsistent phonological disorder and articulatiodestiSohildren
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with inconsistent speech erravgthout oromotor difficultiesregardless of the types of errors
(atypicalphonological delayed typicalphonological, or articulation errors) were classified into
the inconsistent disorder group, because the inconsistency itself is a sigordédiProportions
of children withsuspected atypical speech motor contr@ phonological disordeasr delay who

made articulation errors concurrently were also reported.
Comparisenste‘eresslinguistic research

A literaturé search identified cre$aguistic studies that applied Dodd’s Model for Differential
DiagnosissTheyproportion children from eah studywho wereclassified into each of Dodd’s

subgroups were tabulated to enable clivggsistic study comparisons.
Ethical approval

Ethical approval to enable the collection of data for this study was obtainethiedRoyal
Children’s HospitaHuman Research Ethics Commit{@27078/33195) and La Trobe
University Ethics Committee (#632).

RESULTS
Data wereanalysed using descriptive statistics.
Subgroup.proportions

Of the 163 children who completed assessments in this study, 13 (7.98%) were excluded from
classificationsbecause they had missing oromotor scores, leaving 150 pagidipfahiese 150
participants, 24 (16.0%) did not meet the criteria for classificatioraimyof the four subgroups

in Dodd’s Model for Differential Diagnosis tine suspected atypical speech motor control
subgroup, leaving 126 children eligible for this study (Fig. 1). Although 16 of these 24 children
had errorsiof articulation, they were not eligible for the articulation disstderoup because the
errors wereagerappropriate according to the normative data used in this'$amty/or the errors
werevariableand/or the sounds in error could be stimulated. For exasiplef, these children
producedl/ interdentally, and three children produced lagérél/, and/or &/, however, these
sounds were not expected to be produced correctly at 4 years of age according to the normative
data used in this study. In addition, four children produced interdental /t/, /d/, andfmweker,
these wer&ariableerrors, that is, thewere produced in some contexts but no in othersrder

to be classified in the category of articulation disorder, age appropriate speech rseenhed to
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be produced incorrectly, and the sounds needed to bstimamable Of the 126 dildren
examined here, 1fer cenbf children 6=13) presented with atypical speech motor control, 15
per ceni{n=19) presented with inconsistent phonological disorder, 20 perree2f)(had
consistent atypical phonological disorder, angh&bcent(n=69) had phonological delay. No
children presented with an isolated articulation disor@&the children in the inconsistent
phonological disorder subgroup, gér cent(n=8) hadatypicalspeech errors and p&r cent

(n=11) had-delayed but typical spédeerrors.

Tablelll_reports the proportion of children classified into each of the subgroups.
Although no_children presented with articulation disorder alone, the proportion of ohildre
presenting'with articulation errors in eamtthe other subgroupslisted. The proportion of
children with articulation errors in each of the subgroups varied, with the moreatypi
subgroups having a larger proportion of children with articulation errors (e.g. éspgpical
speech meotereontrol: fer cenof chidren had articulation errgrgiconsistent phonological
disorder: 5&ercenipf children had articulation errgrsonsistent atypical phonological disorder:
29 per ceniof children had articulation errgrand phonological delay: 3&er centof children

presented with articulation errdrs
Comparison to-erosslinguistic research

TablelV compares crostnguistic research using Dodd’sadel with the current study. Taking
the most atypical or disordered speech diagnostic subtype first, suspecteal apjgech motor
control, thirteen children (10%)ere classified into this subgroup, thatmgde inconsistent
errors in the_presence of oromotor impairm@ther crosginguistic studies in the literature did
not examine this subgroup.

For the next most atypical subtype, inconsistent phonological disorder, our occurrence
rate of 15 per ceni the present study was similar to studies of English aet@ent and 18 per
cent® Cantonese (12%),German (14%$® and Putonghua (18%]

The next'group considered, those with atypical phonological disorder, presented at a rate
of 20 per‘eent across the population; paralleling Broomfield and Dodd’s findingpafr2&nt in
an English speaking clinical sample and Bradford and Dodd’s finding pé2€entin an
Australian English sampi®and research in other languagesp@®ceni{Cantonese)’ 20 per

cent(German)'® and 24per centPutonghua}?
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The third and largest subgroup reported here is the phonological delay subgroup (55%),
again in line with previous research in both English (58} crossinguistic research (47% of
Cantonese speakéefs61 per cenpf German speakef& and 55per ceniof Putonghua
speakers™® Bradford and Dodd’s ‘speech delay’ group included children with delayed
phonology and/or delayed articulation, and they reported a subgroup prevalengeotdgin
their Australian/English speaking sampie.

Thefimal'subgroup, articulation disorddrd not alignwith previous research. In our
study there'we="no participants classified with an articulation disorder, as opposed to 12.5 per
centin a British English sampf&20 per centn a German speaking samp¥e§ per cent in

Putonghua.speaket3and 11.8er cenin Cantonese speakérs

DISCUSSION

A numberrof-elassification systems of spesohnd disorderhave been described in the
literature yet none are universalacceptedy speech pathologists or other health professionals.
Classification systems are important for differential diagnosisnpig of interventiort,
identification lof phenotypes for epidemiological and generic reséeatd for the collection of
statistics*™Evidence to endorgle Model of Differential Bagnosishas been accumulatimyer

the past two.de¢ades since the mauks proposetf yetdata arebased orlinical samples,

which sufferfrom recruitmentbias. To reduce the chance of bimnmunity samples are
recommended® This is the first research to applyyeclassification system of speesbund

disorders to_.a community sample of children.

Similarprevalence rates dfagnosticsubgroups were fourtterein alignment withother
internationaklinical researchA point of distinction from our data set compared with previous
clinical studies of Dodd’'snodd is thatno participant received a classification of isolated
articulation disorderThis is in contrast to other crebsguistic research that reported prevalence
rates anging from Jer centPutonghudy to 14per cen{Endish).’ It is known that the
prevalence.e@$ubgroups o$peectsound disorders can vary with age, for example, @hilgvith
phonological disorder tend to be referred earlier, between 3 and 4 years, whédeass i
articulation disorder are likely to be referred betweendrldnyears.Children in this research
were all 4 yearsld. As a point of contrast, the participants in the other studies supporting Dodd’s

model comprised a wide age rangpecifically, 0to 11yearsor above’ 2 years? months to 7
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years7 months™ 2 years8 months to ¥earsé months-® and 3yearsé months to years4
months'’ If the children in our study were older, perhaps a proportion would have been
categorzedwith articulation disorderas their articulation errors would not be considered age
appropriateSomechildren in the current study made errors of articulation; however, as age
appropriateness is considered when diagnosing articulation disorder, they were not classified as
having an‘articulation disorder at 4 years of agelinical practice, it is important to consider
speechracquisition norms when diagnosing speech sound disorders, whether the suspected speech
sound diserdersis phonological or articulatory in nature. More lotigidii research to investigate
the trajectories of subgroupssgeechsound disorderover timewvould contribute to our
knowledge.ofwhether children switch between subgroups as they age.

Themost disordered subgroup, suspected atypical speech motor control, consisted of
children (10%) who made inconsistent erriarthe presence afromotorimpairment This
finding alignswith a USbased studyhatfound 10.3per cenof 97 cases hadnotor speech
disorder -not otherwise specified* a group differentiated frof8AS and dysarthriawhilst the
presence of«GAS has been estimated to occur as infrequentig &s two children per 1069,
there has been‘no epidemiological population-based study of this condigiking reliable
comparisen,impossible. Oral motor impairment and inconsistent speech asrassessed here,
are only two"possible features of speech motor dysfunction. Children in our study were not
examined for the @sence of prosodic errors or caartation errors, two core consenshessed
diagnosticifeatures of CA%and we would not suggest they have CAS based on the features
identified herewYet our data have provided a valuable starting point for noting tlostjonopf
the generakpopulation of children to present with some features of speech mhtoctitys at
an earlier @gealthough whether these cases would go on to present with chronic speech motor

dygunction remains unknown.

Dodds'model is inclusive of delay or disorders of articidatand phonology. The model
was not designed for use with children with motor speech disorder. Hence thematatetis of
applying.this model to broader populations who may also present with rarely occuntarg m
speech disorders of CAS and dysaethWhilst CAS has been mentioned at times in the Dodd
model, dysarthria has not been included in any iteration and is a consideration for future

expansions of the model.
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Two of thethree standarded measures, the GFTAand the Verbal Motor Production
Assessment for Childrerdid not have Australian normative data and this is acknowledged as a
limitation to the research. A second limitation is that iéed intrarater reliability of the
transcription wagot conductedrinally, sampling context can impact on speech errors, and this
study examined speech in single word contexts. Future research could investigate t

classification opeech sound disordarsing connected speech samples.

The congruence between our study an@ogiudies on the prevalence of Dodd’s
subgroups provides support fspeecHanguage pathologists use Dodd’system in clinical
practice fodifferential diagnosis of children with suspected speech sound disorders. As research
accumulatés/that the unig subgroups have unique underlying cognitive préfdesbenefit
from different intervention approachkSthis provides additional rationale for using this system
in clinical practice for targeted intervention that will result in more efficient outcomes for

individualss

Future researchotld replicateand compare different classification systems of speech
sound disorders, for example, Dodd’s model and Shriberg’s Speech Diglastication
SystemHerewe demonstratkthat a classification system of speactund disorderappears
highly applicable tahe community, as well adinical cohorts, suggesiy the potential use of
Dodd’s model‘in future epidemiological or populatiosisedstudies of childspeechsound

disorders.
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Figure 1. Flowchart of participantdom baseline (8 months) to 4 years (denominator for

percentagesis humber participating at basétin@910). Figure modified fronReilly et al*®
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Table I: Eligibility criteria for invitation to participate in the study

Assessment Criteria

GFTA-2 Sounds in Words subtest Standard scorelSD below the mean

AND/OR

GFTA-2 Sounds in Words subtest Incorrect production of three or more of the following consonants and/or conso
clusters expected at 4 years at word initial posigmn, n, w, h, b, g, k, f, d, t, kw
(‘expected soundy’ These consonants and consonant clusters were produced at word
initial position by 85% of the GFTA-2 standardiion sample at yiears of agé*

AND/OR

GFTA-2 Sounds in Words subtest and/or Researcher concern, for example, reduced intelligibility in conversation, vowel

conversational speech errors, or atypical errors.

GFTA-2,GoldmanFristoe Test of Articulation, Secorfttition; SD, gandard deviation.

Table Il :"Participant characteristics

Characteristic Completed speech Participated in final
assessments£163) analysis (=126)
n (%)
Male 90 (55.2) 71 (56.3)
Twin birth 5(3.1) 3(2.4)
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Pretermbirth® 12 (7.4) 7 (5.6)
Positive family history 58 (35.6) 43 (34.1)
NESB 0 (0) 0 (0)

Maternal education

11 years of school 13 (8.0) 9(7.1)

12 years ofischool 28 (17.2) 25 (19.8)

13 years.of school 78 (47.9) 60 (47.6)

University/postgraduate 44 (27.0) 32 (25.4)
Mean (SD)

SEIFA° 1040.2 (56.2) 1037.3 (56.0)

*Preterm birthc36 weeks gestatiofifamily history of communication problemocicEconomic Indexes for Areas (SEIFA) Index of

DisadvantageNESB, non-English speaking background; SD, standard deviation.

Table I="Subgroup proportions using Dodd’s Model for Differential Diagnosis

Subgroup Description n (%) n (%) with
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belonging to articulation

this subgroup, error$
Totaln=126
Suspected Errors were inconsistent (words produced differerti% of the time based o 13 (10%) 10 (77%)
atypical Speech 25 words generated three times on the DEAP Inconsistency Assessment;
motor cohtrol variations between a correct production and a developmentally age appropriate
error were not counted as inconsistent when calculating the inconsistency
score) and oromotor problems on the VMPAC.
Inconsistent Errors were inconsistent (words produced differenti9% of the time based o 19 (15%) 11 (58%)
phonological 25 words generated three timestbe DEAP Inconsistency Assessment;
disorder variations between a correct production and a developmentally age appropriate

error were not counted as inconsistent when calculating the inconsistency score)

and no oromotor problems on the VMPAC.

Consstent The presence of at least one atypical (demelopmentaf)phonological error 25 (20%) 11 (44%)
atypical pattern (e.g. backing) and errors were consistent (produced differently <40% of
phonological the time based on 25 words generated three times on the DEAP Inconsistency
disorder Assessment). The child may have also had typical delayevdpical age

appropriate phonological error patterns or articulation errors.
Phonological The presence of at least one typical phonological error paterwéds not age 69 (55%) 24 (35%)
delay appropriate (delayed)Errors were consistent (produced differently <40% of

the time based on 25 words generated three times on the DEAP Inconsistency
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Assessment). May have also presented with articulation errors.
Articulation The presence of only articulation error/s that were noaageopriatéand the 0 (0%) Not applicable
disorder sounds in error weneot stimulable. Errors were consistent (produced

differently <40% of the time based on 25 words generated three times on the

DEAP Inconsistency Assessment).

®Articulation.errors included errors on consonants expected at 4 years of age gotspooduced by 85% of the Goldmiaristoe Test of
Articulation,”Second Edition [GFTA] standardization sample at wordti@ position at 4 years of age in perceptually acceptablmanner}*
or distortions regardless of the child’s age (e.qg. lateral /s/, however, correct production of /s/ was nat iof iBETA-2 expected consonants
at 4 years of agejThe definition of suspected atypical motor control in this study is differenodal’® criteria® Dodd’s fifth subgroup is
Childhood Apraxia of Speech, described as ‘inconsistency, oromotor signs (e.g. gropitigfydgéquencing articulatory movements), slow
speeh rate,disturbed prosody, short utterance length, poorer performance in imitatiopotianesous productioA®The atypical patterns
were the.ones listed in tiEagnostic Evaluation of Articulation and Phonolo@EAP); ' the criteria to determine vether a process was
atypical was based on occurrence in <10% of the normative sample; when a child hadatypiappropriate or delayed) argcal
phonologicalerrors, this child received a classification of consistent atypical phonological dfSdreege appropriateness of phonological
error patterns was determined using the normative data of the BER# determination of whether articulation errors were age appropriate
was based on the GFTAnorms (consonants produced by 85% of the GFTA-2 standardization sample at word intittad ppdiyears of age

in a ‘perdeptdally acceptablmanner)?*VMPAC, Verbal Motor Production Assessment for Children.

Table 1V: Crosslinguistic research comparisoApplying Dodd’s Model for Differential Diagnosis
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Study, languagelLanguage, Age range _ Subgroup prevalence (%)
n Recruitment
study (y:mo)

Other | IPD CAPD PD

Referred by speeelanguage

Bradferd-and Dodd® . .
3:2-6:7 51 | pathologists, most children were on | 10° 18 29

Australian English o
waiting lists for assessment and therapy

Broomfield and Dodd, _ Not
N _ 0-11+ 320 | Referred to a therapy service 9.4 20.6 57.5
British English reported
g ) Not
Fox and Dodd®German, |2:7-7:7 100 Referred with a suspected SSD 12 17 51
reported
Hua and, Dodd? Identified by teachers with atypical | Not
2:8-7:6 33 18.2 24.2 54.5
Putonghua speech reported
; Referred to a university phonology Not
So and Dodd! Cantonese | 3:6-5:4 17| 11.8 29.4 47.1
clinic reported

Ttofari Eecen et alcurrent . .
. . 4:.0-4:7 126 Community ascertained sample 10° 15 20 55
study), Australian English

*Putonghtras modern standard Chinesspspected atypical speech motor confidévelopmental Verbal Dyspraxifin the Bradford and
Dodd' studyy ‘speech delay’ consisted of delayed phonology and/or delayed articulation. IPD, ienbphisnological disorder; G7D,
consistent atypical phonological disorder; PD, phonological delay; AD, articulatorddr; SSD, speech sound disorder.
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Eligible participants approached
(questionnaire sent to participants)
n=2335

Consented to participate
(questionnaire returned)
n=1917

Wave 1 (8 months)
Numbers participating at baseline collection
Completed parent questionnaire n=1910

Did not consent (questionnaire not returned)
n=418

Losses after consent (ineligible)
n=7

Wave 2 (12 months)
Completed parent questionnaire
n=1759 (92.1%)

Withdrawn n=40
Lost contact n=19

Withdrawn n=8
Lost contact n=15

Wave 3 (24 months)
Completed parent questionnaire
n=1741(91.2%)

Wave 4 (3 years)
Completed parent questionnaire
n=1647 (86.2%)

Withdrawn n=17
Lost contact n=13

Wave 5 (4 years)
Completed parent questionnaire n=1623 (85.0%)
Completed child assessment n=1607 (84.1%)

Withdrawn n=19
Lost contact n=11

Met inclusionary criteria for speech study (4 years)
n=270 (14.1%)

No consent n=107

Consented to speech study (4 years)
Speech Assessments n=163 (8.5%)

Ineligible (missing oromotor scores) n=13

Speech study data (4 years)
n=126 (6.6%)

Ineligible (did not meet criteria for classification into
any of the subgroups)
n=8 (within normal limits)
n=16 (articulation errors)
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