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ABSTRACT

Background

It is thoughtthat approximatel$% of children havespeeclandlanguagélif culties of whichthe majoritywill not haveanyother
signi cantdevelopmentalif culties. Whilstmostchildrerisdif culties resolvechildrenwhosalif culties persistnto primary school
mayhavdong-termproblemsoncerninditeracysocialisatiorhehaviouandschoohttainment.

Objectives
To examinehe effectiveness speeclandlanguag@terventiongor childrenwith primary speeclandlanguagéelay/disater

Seach strategy

Thefollowingdatabasesere searched:he CochraneControlledTrialsRegiste(Cochrand.ibrary, CENTRAL:2002/3),CINAHL

(1982- duly 2002), EMBASE(1980- SeptWeek4 2002),ERIC (1965- 2002),MEDLINE (1966- SeptWeek3 2002),PsycINFO
(1872- 2002/10Week?2), The NationalResearcRegiste(2002/3).1n additionto this refeencesvee takenfrom reviewsf the
literatue andrefeencdistsfrom atticles.

Selectioncriteria
The reviewconsidexd randomiseaontrolledtrials of speectandlanguag¢herapyinterventionsfor children or adolescentsith
primary speeclandlanguageelay/disatet

Data collectionand analysis

Titlesandabstracteeridenti ed andassesséat relevancdyefoethefull textversiorwasobtainedf all potentiallyrelevanaticles.
The datawee categorisedependingn the natue of the controlgroupandconsidexd in termsof the effectf interventionon
expessivandreceptiv@honologysyntaxandvocabular Theoutcomesisedn theanalysisieedependenin thefocusof thestudy
with only the primaly effect®f therapybeingconsiderdin thisreview

Main results

The resultof twenty- vestudiesvere usedn the meta-analysi$he resultsuggedhat speeclandlanguageherapyis effectivdor
childrenwith phonologicalSMD=0.44 95%CI:0.01,0.86)r vocabulardif culties (SMD=0.8995%CI:0.21,1.56)butthatthere
isles®videncéhatinterventionare effectivéor childrenwith receptiveif culties(SMD=-0.04,95%CI:-0.64,0.56)Mixed ndings
wee found concerninghe effectiveness expessiveyntaxinteventiongn=233;SMD=1.02,95%CI: 0.042.01).No signi cant
differencesvee shavn betweerlinicianadministezdinterventionandinterventionimplementedby trainedpaents,andstudieslid
not shav adifferencebetweerthe effectof groupandindividualinterventionf SMD=0.01,95%Cl:-0.26,1.17) The useof normal
languageeersn therapywasshavn to havea positiveeffecton therapyoutcomgSMD=2.2995%Cl:1.11,3.48).

Authors conclusions

The reviewshavs that overallthere is a positiveeffectof speectand languagé¢herapyinterventionsfor children with expessive
phonologicahndexpessiveocabular dif culties. The evidencéor expessivayntaxdif culties is more mixed,andthereis aneed

for furtherresearcto investigateterventionfor receptivéanguagdif culties. Theris alargedegeeof heterogeneiiy theresults,

andthe sourcesf thisneedo beinvestigated.
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SYNOPSIS

Primary speeclandlanguageelay/disateris acommondevelopmentalif culty which,if unresolvedsancauselif culties of both
learningandsocialisatiokastinginto adolescen@ndbeyondThis reviewexaminethe effectiveness speeclandlanguagéherapy
interventiongor childrenwith primaly speeclandlanguageelay/disater

The reviewconcludeshat whilstthere maybe somesuppor for the effectiveness speeckandlanguagéherapyfor childrenwith
expessivehonologicahndexpessiveocabulardif culties, the evidenceoncerninghe effectiveness interventiondor expessive
syntaxs mixed,andno evidencés availableoncerningnterventiongor childrenwith receptivéanguagéif culties.

BACKGROUND

Seechand languagelelay/disater is a commondevelopmen-
tal dif culty in childhood.It maypresentitherasa secondgr
dif culty (whee it canbe accountedor by a primary condi-
tion suchas:autism,hearingimpairment,generatievelopmen-
tal dif culties, behaviourabr emotionaldif culties or neuro-
logicalimpairment),or it may be considexd primary whenit
cannotbe accountedor by any other condition (Sark 1981,
Plante1998).Whilst prevalenceguresfor speeclandlanguage
dif culties asa wholevary from 1-15% (Law 2000) depend-
ing on inclusioncriteria,it is thoughtthat on averagapproxi-
mately6% of children may havespeectand languagelif cul-
ties (Boyle 1996), of which a signi cant propotion will have
primary speectand languagedif culties. It is recognisedhat
there may be overlapbetweenprimary and secondgr delay/
disodersespeciallyvhenthe featuesof the primary disability
ar lesgpronouncedut this distinctionremainlinicallyuseful
andit isonecommonlyrepotedin theliteratue (Leonad 1998).
Presentatiorof primary speectand languagelelay/disater is
heterogeneoufif culties may be persistenbr transientand
presentas delayedor disodered speechexpessiveor recep-
tive languagdlif culties or a combinationof these.There is
little consensusn the aetiologyof primay languagedelay/
disoderbut a numberof studiesuggestortelationswith mul-
tiple risk factorssuchaschronic otitis media,geneticfactors,
socio-economistatus,dif culties in pregnangyand oral-mo-
tor dif culties (Whitehurst1991, Tomblin 1997). It may be
that theseact in a cumulativefashionto increasethe sever-
ity of the presentingdisoder (Aram 1980). From curent evi-
denceijt is uncleawhethemprimary speeclandlanguageelay/
disoderrepesentsaringlevel®fasingleconditionoranumber
of diffeentconditionswith diversaetiologielut similampresent-
ing patterngLaw1998).

Primary speeclandlanguageelay/disateris of signi cantcon-
cernto thoseinvolvedwith child developmerandhasfar reach-
ing implicationsfor the child, paent and caer Sudiesindi-

catethat languagelelaymay haveadverseffectsupon school
achievemerfAram1984,Bishop1990,Catts1993,Tallal1997,
Baker1987)and/orbe associatedith socialemotionabndbe-
haviouraproblemgHuntley988, Rice1991,Rutter 1992,Co-
hen2000,$othad 1998).Childrenwith primary languagédelay/
disoder can also havelong-termdif culties which persistto
adolescencend beyond(Haynes1991, Rescorlal990) with
some 30-60% experiencingcontinuing problemsin reading
and spelling. Therefor, primay speechand languagedelay/
disoder hasthe potentialto impactsigni cantly on the indi-
vidual,familyandsocietyn boththeshot andlongterm.
Becausef the rangeof dif culties within the diagnosigrimary
speeclandlanguageelay/disaterinterventiongmaytakemany
forms.Lawet al (2000)de ne approache® interventionusing
threecategoriestidactigdirecttrainingof linguisticbehaviours),
naturalistiqteachinghe child to responceffectivelyo the lin-
guisticdemandsf the environmentandhybrid (acombination
of didacticandnaturalistic)Theseermsprovideausefuframe-
workto outlineapproaches intervention,althoughatherapist
mayusean eclecti@pproaclandadaptinterventionsaccoding
to theresponsef theclient.

Interventionmaytakeplacen manydifferentenvironmentsor
examplethehome schoobr clinicandwill vary in durationand
intensitydependenon theresourcesvailableperceivedeed®f
the child and policiesof individualspeectandlanguagéherapy
seviceslntewventionmayalsobe deliveedindirectlythrougha
third personor directly throughthe clinician. Directinterven-
tion focuse®n the treatmenbf the child eitherindividuallyor
within a group of children dependingon the ageand needsof
thechildrenrequiringtherapyandthefacilitiesavailabldndirect
interventionis oftenperceivetb beamore naturalisti@pproach
wheeadultsn thechildsenvironmentacilitatecommunication.
Traditionallythis approachs usedto createan optimum com-
municativeenvironmenfor the child by promotingpositivepar-
ent-childinteraction.Indirectapproachear increasingljpeing
emplgyedwithin arangeof settingswhee speeckandlanguage
therapistsrain professionatndcaerswho work with the chil-
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drenandprovideprogrammesr adviceon how to maximisehe
childscommunicativenvironmenandenhanceommunicative
attempts.

Ther are no universalguidelineson what type of interven-
tion to offer children with primary speectandlanguagelelay/
disoderor on its timing, nor is thete consistenévidenceipon
whichto basadecisionmeaninghatthedecisionsoftenleftto
individuakherapistandsevicesWhilstanumberof revievghawe
beencarriedout in orderto summariséhe literatue, thesenave
largelybeennarrativeand non-systematiand therefoe maybe
proneto biasandinaccuraci¢Enderbyl996,Law1997 Leonad
1998,McLeanl997,0lswangl998).Two reviewdavealsoin-
cludeda meta-analysifNye 1987, Law 1998).In the formera
varietyof studydesignsver includedin the analysisvhichmay
haveaffectedheaccuracyf theresultsiueto potentiabiasfrom
the inclusionof pooter quality studydesignsln the seconde-
viewonly studieshat compaedspeeclandlanguagéherapyin-
terventionswith no treatmentwee included,and therefoe the
conclusionsouldnot makedistinctionsbetweerthe relativeef-
fectsof different treatmentsn treatingthe similarpaticipants.
This systematiceviewis basedn randomisedontrolledtrials
thatare methodologicallieasproneto potentialsourcesf bias,
andit alsoconsidergvidencérom randomisedontrolledtrials
that compae traditionaland experimentaireatmentsin doing
this it extendghe evidencdaseand hasthe potentialto help
practitionerslecidebetweenlifferenttypesof intervention.
Theaimofthisreviewisto searclsystematicalfgr, andcombine
evidencdrom, randomisedontrolledtrials (RCTs) relatingto
the effectiveness interventionapproachefr primary speech
andlanguageéelay/disaterin childenandadolescents.

OBJECTIVES

Todetermin¢heeffectiveneséspeechndanguagmtervention
for childrenwith a primary diagnosisf speech/languadelay/
disoder

CRITERIA FOR CONSIDERING
STUDIES FOR THIS REVIEW

Typesof studies

Randomisedontrolledrialsof interventiongor primary speech
andlanguage€elay/disater

Typesof participants

Childrenor adolescentsith a diagnosi®f primary speectand
languagelelay/disoder No upperagelimit wassetduring the
searchehpwevetthe oldestpaticipantsin studiesdenti ed for
the reviewwee fteen. Children whosedif culties arosefrom
stutteringor whosedif culties wee describe@slearnednisar-

ticulationse.g.laterals/ or labialisedr/ wee excludedfirom this
review

Typesof intervention

Any type of interventiondesignedo improve an araof speech
or languagdunctioning concerningeither expessiveor recep-
tive phonology(productionor understandingf speecisounds),
expessiver receptiverocabular (productionor understanding
of words), or expessiver receptivesyntax(productionor un-
derstandingf sentencendgrammar)Threecomparisonsee
investigated:

1. Inteventionscompagdto delayear no treatmentonditions
e.g.studiesvheecontrolchildrenare assignetb adelayedreat-
mentor no treatmentondition.

2. Inteventionscompaedto generastimulationconditionse.g.
studiesvhee controlchildrenare assignetb acontrolcondition

designedb mimictheinteractiorfoundin therapywithout pro-

vidingthetargetinguisticinput. Thismaybeacognitiveherapy
generaplaysessionsr aspeeclandlanguagéherapytreatment
thatdoesot focuson theareaof interestin the study

3. Inteventionscompaedto otherspeeclandlanguagéherapy
approaches.g.studiesmay compag whatthey considetto be
a'traditionaltreatmeritwith whattheyconsideto beanexperi-
mentakreatmentThismaybeadifferentapproaclearriecout by
thesamepersore.gtargetingearlyversusatedevelopingounds,
or the samepproacltearriedout by differentpeoples.g.focused
stimulationgivenby cliniciansrersupaents.

A generatulewasappliedo studiecomparingreatments:

Grouptherapywasconsidexdto beexperimentandindivid-
ualtherapythecontrol

Indirectinterventionsvee considezdto beexperimentand
directinterventionghecontrol

Interactivapproachesee considexdto beexperimentand
directiveapproachetwe control

If conditionscouldnot be categorisedccoding to theserules,
thenthe conditionswee labelledasexperimentabr traditional
accoding to backgroundhformationin theliteratue review

Typesof outcomemeasues

Typeofoutcomaneasiwgincludedormalstandatisedestsgri-
terionrefeencedests paentrepot andlanguagsamplesAr-
eagneaswadincludedaspectsf expessiver receptivéanguage
functioningin arasof semanticssyntaxand phonologyNon-
linguisticoutcomesuchasbehavioyresteemandliteracymea-
suesweke not usedn thisreview

Outcomesisedn thereviewwee dependenon thefocusof the
interventione.g.for studiesspecifyingnterventionfor expes-
sivedif culties effectsizevascalculatedsingexpessiveanguage
meas\es.
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Outcomedor analysisvere considexdon threelevels:

1. At the levelof thetargetfor interventione.g.improvemenin
targetedpeeclsound®r syntactistructue.

2. Atthelevebflanguag&unctioninge.gimprovementn overall
phonologicabr expessivéanguagenaturity

3. At thelevelof broadetanguagéunctioninge.g.improvement
in intelligibility, improvemenin paentrepot of language.

SEARCH STRATEGY FOR
IDENTIFICATION OF STUDIES

See:DevelopmentaRsychosociaindLearningProblemsGroup
searclstrategy

Sudieswveeidenti ed from thefollowingsources:

The CochraneControlledTrialsRegiste(CCTR) (Cochrane
Library, central2002/3)

Cumulativelndexof NursingandAllied Health(1982- duly
2002)

EMBASE(1980- SeptWeek4 2002)

ERIC(1965- 2002)

MEDLINE (1966- SeptWeek3 2002)

PsychINFO (1872- 2002/10Week2)

The NationalResearcRegiste(2002/3)
C2PSECTRE(Databasto Decembe002)
Thefollowingsearchermswee usedo identifyaticles MESH
termsweke adaptedo suitthe elds of eactof thedatabases:
1. randomi*

2.clin*

3.trial*

4. (clin* adjtrial*)

5. singl*

6. doubl*

7. tripl*

8.trebl*

9. mask*

10.blind*

11.(50r6 or7 or 8)and(9 or 10)

12.crosseer

13.random*

14.allocate*

15. assign*

16.random*adj(allocat*or assign*)

17.RANDOM ASSIGNMENT

18.expCLINICAL TRIALS

19.expMETA ANALYSIS
20.160r12o0r1lor4orlorl7or18or19

21.CHILD

22. child* or infant* or babyor babier boy* or girl* or pre-
school’or preschoolbr teen*or adolescerdr schoolchild*
23.210r22

24, COMMUNICATION DISORDERS
25.speecimeardisoder*

26.speecheardelay*

27.languageeardisoder*

28.languageeardelay*

29.verbaheardisoder*

30.aprosodi*

31.cluttering

32.dysglossia

33.rhinolalia

34.centralandauditoy andprocessingnddisoder
35.semantic-pragmatnddisoder
36.250r260r270r280r290r300r310r320r330r340r35
37.speecinearsceen*

38.languageearsceen*

39.speechearpatholog*

40.languageearmatholog*

41.speecineartherap*

42 .languageeartherap*

Further studiesvee identi ed throughrefeencdistsfrom
articlesandreview®f theliteratue.

METHODS OF THE REVIEW

Selectiorof trials

All refeencesfrom the searchstrategywee managedusing
refeencemanagefThe titlesandabstracts/ee sceenedgainst
theinclusiorcriterisbytheseconauthor(ZG)in ordertoidentify

relevantatticles.If it wasunclearwhetheran atticle met the

inclusioncriteriathenthe full textversiorwasobtainedandthe

articlemorefully assessednceall potentiallyappropriatstudies
hadbeerobtainedeactstudywasvaluateshdependentligytwo

reviewerglL)and(ZG) forinclusionln theeventhattheewasa

questiorasto thepossiblinclusionor exclusionof anyindividual
study a nal consensudecisiorwasmadebetweerdlL andZG.

If the primary reviewersouldnot cometo aconsensuggading

theinclusionor exclusionof astudythefull atticlewassubmitted
to the third reviewe(CN). Reviewersvee not blindedto the

name(spf the author(s)jnstitution(s)or publicationsourceat

anylevelof review

Initially the studiesvele judgedon the basif their allocation
concealmentTwo reviewersindependentlyassignedne of

threequality codesasdescribedn the CochraneCollaboration
Handbook(Clarke2003):

(A)Indicates adequateconcealmentof allocation e.g. pre-

numbeed or codedidenticalcontaineradministezd seriallyto

paticipants.

(B)Indicatesuncetainty about whether the allocation was
adequatelyoncealea.g. whee authorsdid not describehe

allocatiormethods.

(C)Indicateshattheallocatiorwasnot adequatelgoncealed.g.
alternateassignment.

For this reviewonly studiesconsidexd to be of quality (A) or

(B) weerincludedin thereviewThe studiesvele thencritically
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appraisetly askinghefollowingquestions.
Werethe assessdrfind to treatmengllocation?
Did theauthorgepot arangeof baselineharacteristider the
paticipants™ baselineharacteristiegeerepotedandtested
usingsigni canceestsyeesigni cantdiffeencebetweetthe
groupgound?
Isthere anexplanatiomf why childrenwithdrew?
How weethedatafrom thesechildrenused?
Whatwasthe propotion of withdrawals?
Wasanintention-to-teatanalysisised?
Weretheeligibility criteriaadequatelgle ned?
Was a power calculationcompletedto ensue there wee
adequateaticipantsto seeasigni canteffect?
The studiesver labelledusingan A/B/C categorisatiofor each
of theabweareas:
(A)Componententionecandadequate
(B)Componennot repoted
(C)Componenmentionedut not adequate
A descriptiorof the qualitycodedor eachof the appraisedreas
is providedin the methodologicajualitytable(Table01; Table
02).
Datamanagement
Two reviewergidependentlgxtractedhe datafrom the atticles
usingaform coveringthefollowing:
Methods,
Participants,
Interventions
Outcomes.
Uncetainty and disageementwasresolvedhroughdiscussion
and consultatiorwith the third reviewerlf furtherinformation
wasrequiedthenthe rst authorof the studywascontactedin
total fteen authorsveecontactedo askfor furtherinformation
or clari cation,andelevemesponseasee received.
Dueto the heterogeneitgf controlsusedn the studiesandthe
potentialimpactof this on effectsize the studieswee initially
categorisedn the basisof their control groups.Three main
comparisongee made:
1. Seechand LanguageTherapy Intevention versusNo
TreatmenControls
2. Yeechand Languagé herapylntewvention versusGeneral
Simulation
3. YeectandLanguag&herapyinteventionversugraditional
Therapies
For eachof the comparisonsutcomesvee analysedn seven
categoriesyhee measied:
1. Expessivehonologyoutcomes
2. Receptivephonologyutcomes
3. Expessiveyntaxoutcomes
4. Receptivesyntaoutcomes
5. Expeessiveocabulgroutcomes
6. Receptiverocabularoutcomes
7. Compositdanguageutcomes
And eaclconsiderdatthreelevels:

1. At thelevelof thetargetfor intervention

2. At thelevelof overalllanguager speeclmaturity

3. At the level of broaderfunctioning e.g. improvementin
conversation

Dataanalysis

MissingData

Authorswee contacte@ndaskedo supplymissinglata Whee
authorscould not be contactedr datacould not be supplied,
missinglataanddrop-outsvereassesséat eachindividualstudy.
Thenumberof paticipantsn the nal analysisapropotion of
all paticipantsin eachstudyis repotedin thetablesoncerning
methodologicajuality(Table01; Table02).

Multiple TreatmenArms

Nine studiescombinedmore than one eligible intervention
versusontrolintervention(Fey1993;Gibbad 1994b;Lancaster
1991;Law1999;Shelton1978;Sommersl 964;Sommersl 966;
Sommers1962; Tufts 1959). With the exception of Shelton
(1978),all of thesestudiessompaed clinicianinterventionwith
paent intervention or additionalpaentalintervention.In the
study by Shelton (1978) the authorscompaed two paent
interventionsvith nointevention Thedatafromallthesestudies
wee analysebly poolingthe numberof paticipants meansand
standatt deviationausinga pooledstandat deviationformula
which weightedthe conditionson the basisof the numberof
paticipantsin eacttrial arm.Sub-groupanalyseseethenused
to separat¢he datain orderto compae clinicianand paent
intervention.

Measuwsof Treatmengffect

Binary Outcomes

Noneoftheoutcomesisedn theanalysiseerepotedashinay
outcomes.

ContinuousOutcomes

Sudiesrepoting continuousoutcomesvee summarisedsing
standatisedmeandifferencegSMD) to allow the reviewerso
combinestudieshatmeaswedthe sameutcomeusingdifferent
methods.

Assessmeat Heterogeneity
Satisticalheterogeneitwasassessemsingthe Chi-squaed test
for heterogeneityand throughvisualinspectiorof forestplots.
Analysisof heterogeneitynvestigatedhe potentialimpact of
difference childlanguageharacteristicgurationof treatment
andadministratooftreatmentWherreexcessivieeterogeneityas
foundthenthestudiesvee not pooledin theanalysis.
DataSynthesis

Data synthesisvascarriedout usingReviewManage#d.1.1. A
randomeffectanodelwasusedn the analysisoasto takeinto
accounthevariatiorin thedatadueto potentid studydifferences.
ub-groupAnalysis
Weplanneandundetooksub-groupnalyse® assesheimpact
of thefollowing studycharacteristics:

1. The role of administrator Sudies using cliniciansas the
administratorsf interventionwee examinesgeparatelgndthe
resultcompagedto the primaly analysis.
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2. The role of durationof treatmentasan indicatorof ef cacy
studiesSudiesofferinglongerdengthof therapywee examined
separategndtheresultcompagedto theprimary analysidt was
notpossibléo analyséheresultén termsofintensityasonlynine
studieghat wee not comparablencludedintensitieof therapy
overtwo hoursaweek.

3. Therole of age It wasnot possibléo completea sub-group
analysibasedntheagefthepaticipantdecaseonly sixstudies
(whichwee not comparablelncludedchildren over the ageof
seven.

We undetook one post-hocsubgroupanalysisof expessive
syntaxand vocabular outcomesemawing a trial that speci ed
that all children taking pat in the studyhad sever receptive
languagdif culties. Thiswascarriedbutto examineinexplained
heterogeneitiy theresults.

SensitivityAnalysis

Sensitivityanalysesee considexdin orderto takeinto account
thepotentiakffectsf studyguality Randomisatiorattritionand
blinding weee considexd aspotentiallyimportant factors(duni
2001):

1. Randomisatior©Only threestudiesepoted their methodsof
randomisatiososensitivityanalysisvasnot carriecout.

2. Attrition: No studyrepoted more than 15% attrition, but a
fourteenstudieglid not repot attrition levelsThesestudiesvere
remaedfromtheanalysiandtheresult€ompagdto theprimary
analysis

3.Blinding: Sudieghatrepotedtheassessosgeblindto group
statusvee examinedeparatelgndthe resultcompaedto the
primaly analysis

Publicationbias

Sncetheris arisk of biasassociatedith relativelyjow sample
sizefunnelplotsweke usedo evaluat¢he relationshigoetween
effectsizeand studyprecisionucharelationshipcouldbedue
to publicationor relatedbiase®r dueto systematidifferences
betweesmallandlargestudiesif arelationshipvasdenti edthe
clinicaldiversityof the studiesvasfurther examinedor possible
explanationfEgger997).

DESCRIPTION OF STUDIES

In total 630 citationswee foundfrom the databassearche€n
the basiof the titlesand abstractd9 weke judgedto be poten-
tially relevantand the full text aticleswele obtained.Reasons
for excluding papergenerallyconcernedhe researcklesignor
the natue of the dif culties of the paticipants Havingreadthe
atticles21 wee judgedto havemet the inclusioncriteria. This
numbemwasaugmentedy afurthereightarticlesidenti ed from
systematiceviewf the literatue, six atticlesidenti ed by the
reviewauthorsandoneatticle from the CampbellCollaboration
trialsdatabaseC2SECTRE).In total searchadenti ed 36 pa-
persfor thereviewrepoting atotal of 33 differenttrials(seahe
tableof includedstudies).

The studieggenerallffocusedn a singleaspecbf therapyei-
therphonologyor expessiver receptivéanguageseverstudies
hadalessle nedfocusof therapyandstatedhat theyincluded
more than oneaspecof languagasan aim for therapy Two of
thesestudiesddessethe Ward InfantLanguag8&ceeningrest:
Aassessmerndtcceleratiomnd Remediatio WILSTAAR) early
interventionprogramméWard 1994)andprovideda composite
languageneaswasof receptivandexpessivéanguageevelop-
ment(Evandforthcoming],Qutton 1999) threewee Englishtri-
alsrunwithin healthcaetrustgBarratt1992,Glogavska 2000,
Law1999),andthesixthandseventistudieslid not clearlydetail
theinterventionsn termsof expessivandreceptiveomponents
(Cole1986,Headl975).ThestudybyColeetalstatedhatinter-
ventionfocusean syntaxsemanticandpragmaticghilstcom-
paringa directiveto aninteractiventerventionapproachwhile
that of Headet al compaed usingreceationalgamessan in-
terventionapproactto usingperceptuaiotoractivitiesNeither
studycouldbeeasilycategorisedueto the qualityof repoting,
and sothe aimsof therapyhadto be determinedy visualin-
spectiorof paticipantshaselinexpessivandreceptivéanguage
SCOES.

Thenatueoftheinterventionsveedescribeth vayingamounts
of detail.While the araof focus duration,intensityandadmin-
istratorwee mostfrequentlydescribedotheraspectsf the in-
terventionsuchasthe taskausedandthe relativepropotions of
differenttechniquesver oftennot describedAlthoughthis did
not affectthe qualityof theindividualstudiesasit ismostcom-
monlyanattifactof thewriting-upprocesst did affecourability
to drawjudgementsoncerninghe comparabilityof the studies
andwill affectthe practicabpplicatiorof techniquesisedn the
studiego clinicalpractice.
Sxteenstudiesnvestigateditherexpessiver receptivehonol-
ogy interventions.Fve of thesestudiescompagd intervention
providedbytheclinicianto delayedreatment{Almost1998,Gl-
ogavska,2000,Mathenyl978,Munro 1998, Reid 1996),three
studiesompagedpaentinteiventionanddelayednterventionof
whichtwo usedmultiple conditiongo compae paentandclin-
icianintervention(Lancastet991, Shelton 1978, Tufts 1959),
anda further four studiescompaed clinicianinterventionwith
andwithoutadditionalpaentalintervention(Fudalal972,Rus-
cello1993,Sommersl 962, Sommersl964). Four studiecom-
paedspeci capproache® therapyinvestigatinghe differences
in outcomedbetweernusinggroupandindividualtherapy(Som-
mers1966), targettingeitherearlieror later developingspeech
sound¢Rvachew®001),usingspeeclounddiscriminatiortasks
(e.ghearinghedifferencebetweesoundsin additionto speech
productiontaskge.g.sayinghe speeclsoundsjRvachew994)
andusingtwo differentformsof physicakducatiorprogramme
(Headl975).Theapproaches interventionusedn thephonol-
ogystudiesvee generallgomparablevith cliniciansdescribing
a hierarchicabpproacho therapyto encourag@roductionof
soundén isolatiorandthenin increasinglynorecomplexinguis-
tic structures A smallnumberof studiesisedacyclesapproacho
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therapythat targetedsoundsn cyclesdependenbn the phono-
logicalprocessTheinterventioncombinedraying quantitieof
speeclsounddiscriminatiortaskgn additionto speeclproduc-
tion tasksbut for onlythreestudiesvassounddiscriminatiorthe
primar focusoftheinteventiongithewithoutadditiond speech
productiortaskgShelton1978),or in additionto speecproduc-
tiontaskgReid1996 Rvachew994) Theclientgroupslescribed
in thephonologytudiesveerelativeljhomogenousith thema-
jority of patticipantgangingn agdromthreeto sixyearefageln
theearlierstudiepaticipantstendedo beolderand ve studies
repoted paticipantsagedoverseverfFudalal972;Head1975;
Sommersl964;Sommersl966;Sommersl962) The severityof
the dif culties wasgenerallyat leastone standat deviationbe-
low the meanon standatisedassessmemeasies,althoughin
severabf the earliesstudiegaticipantswee includedwith as
fewasthreemis-aticulatedphonemesThere wasa tendencyn
thephonologystudieso excludepaticipantswith otherlinguistic
dif culties suchasexpessiveelayor receptivelelayMostcom-
monly this excludedany child with a receptivalelaybelav one
standad deviatiorfrom themean.
Nineteenstudiesnvestigate@xpessivdanguagénteventions.
The focusof expessivatudiesvasmote likely to be concerned
with the provisionof interventionthrough paent programmes
suchasthe Hanenpaent programmé&Manolsonl992). Three
studiezompaedpaentimplementedherapyto acontrolgroup
who receivedielayedGirolametto1996a,Girolametto1996h
Gibbad 1994a)anda furtherthreestudieshad multiple condi-
tionsandcompaed paent interventionwith clinicianinterven-
tion anddelayednterventioneitherimplementedy paentsor
cliniciansor generastimulation(Fey1993,Gibbad 1994h Law
1999).1n addition,threestudiesnvestigatethe effectiveness
cliniciandeliveed therapycompaged to delayedherapy(Glo-
gavska,2000; Robetson 1999; Schwaz 1985). Regadlessof
theadministratoof therapytheapproachassedn thesestudies
tendedo bebasedn languagstimulationandusedmore inter-
activge.g.childled)andnaturalistianethodso encourageord
mappingrthedevelopmerdrmorecomplesyntactistructures.
Threestudiesddessedpeci capproachde interventiorsuchas
thegeneralisatioof 'is interrogativéMulac1977),mimicry and
modelling(Courtwright1979)andplaysessionsith normaland
languagempairedplaypeergRobetson1997),andthreestudies
investigatedlassroom-basederventionsOne studycompaed
individualtherapyto classroom-basgupintervention(Wilcox
1991) onestudycompaedadirectivge.gclinicianled)approach
to interventionto aninteractivee.g.child led) approacho in-
terventionwithin aclassroorenvironmen{Cole1986),andthe
nal studycompaedweeklynteventiortointensivintervention
withinanursey setting Barratt1 992). Thepaticipantan expes-
sivdanguagstudiesvere normallyof pre-schoahgealthoughin
onestudypaticipantsveebetweesixandtwelveyearsld (Head
1975).Thechildreninvolvedn thesestudiesendedo havenore
sever dif culties with a numberof studiespecifyingwo stan-
dad deviationdelav the meanon testsof expessivéanguage.

The paticipantsalsohada rangeof otherlinguisticdif culties;
commonlythis wasin phonologybut this could alsobein re-
ceptivdanguagandthreestudiespeci edthat all children had
receptivianguageif culties(Robetson1997 L aw1999 Wilcox
1991).Two studiesnvestigatethe effectivenesd WILSTAAR
interventionlookingatlanguagdevelopmerit childrenundera
yeapld (Evangforthcoming],Qutton 1999).Thesestudiesimed
to train paentsto provideinterventionto stimulatdanguagee-
velopmentTo beincludedin thesestudiechildrenhadto scoe
belavonestandat deviatiorin thecombinedeceptivexpessive
emergentanguagéREEL)scalg¢Bzochl970).
Five studiesnvestigateihterventionsor receptivéanguagelif-
culties.Onestudyspeci callynvestigatedompehensiomter-
ventiorwith olderchildrenthroughanapproachalled/isualising
andVerbalisingwheechildrenweetaughto visualisevordsand
sentence® helpthemunderstandanguagéDixon 2001). Two
studiegprovideda more generafocusto interventionbut stated
that there weke receptivéanguagaims(Glogavska,2000; Law
1999). Thesewo studiesusedmuchyoungerchildrenthanthe
rst studyandalsoincludeda focuson expessivéntervention.
Thechildrenin thereceptivianguagstudiesendedo havanore
sevexdif cultiesthanin otherstudiesThe olderchildrenin the
studyby Dixon hadreceptivéanguagelif culties more than 2
SD belav the mean,andthe youngerchildrenin the studiesy
GlogavskaandLawhadreceptivelif cultiesmorethan1.25SD
belavthemearor 1.5SDbelavthemearrespectivelin allthree
of thestudiest wasstatedhatchildrenhadadditionakexpessive
languag@roblemsTwo studieswvee includedin this categor
becausthe paticipantsvee shavn to havereceptivdif culties,
althoughthe studiedlid not categoristherapyaimsin termsof
expessivand receptivdanguagespecifyingnstead semantics,
syntaxand pragmatic¢Cole 1986),and form, contentand use
(Barratt1992).Childrenin thestudyby Colehadto scoe1.5SD
belavthemearon eitherexpessiver receptivéestoflanguage,
andthosen thestudybyBarratthadto scoe 1SDbelavthemean
on receptivand/orexpessivéanguagéests.
A varietyof measweswasusedto investigatehe outcomeof
treatment Authorsinvestigatinghe effectivenessf phonology
interventionswee mostlikely to usestandatisedmeasies of
overallphonologicatlevelopmentA smallemumberof authors
alsousednarraver measwessuchasproductionof targetpro-
cessddlunro1998,Ruscelld 993,Rvachewg001),andbroader
measugssuchaspercentagef consonantsoriectin conversation
(Almost1998).Sudiesnvestigatingxpessivianguagmterven-
tionstendedo usebroadeoutcomemeaswas drawingon infor-
mationfrom paentalrepot andlanguagsamplesThesewee
usedto measie the increasen numberof words or utterances,
andtheincreasén complexityof utterancegSeefor examplefey
1993,Gibbad 1994al aw1999). Sandadisedmeasigsof ex-
pressiveyntaxandvocabularwee alscusedput wee lesdikely
to beadministezdthanin the phonologystudiesThe outcomes
measuwedin thestudiesocusingn receptivéanguage/ee more
diverseluetothedifferingagesftheclientgroupsindthebroader
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rangeof interventiontargetswithin the studiesHoweverthere
wasa tendencyfor thesestudiesto usestandatisedoutcomes
measwes.Second-alereffectsvee alsanvestigatedndanum-
berof studiesepoted phonologyoutcomegollowing expessive
languaginterventionin separatpapergFey1994,Girolametto
1997).Four studiesalsancludednon-linguisticsecond-afer ef-
fectshatmayhavebene tedfrom the speeclandlanguagéher-
apy Thesencludedmeaswesof behaviouor socialisatio(Giro-
lametto1996a;Glogavska,2000;Law 1999; Robetson 1999),
andtheeffect®finterventionon paentsin termsof esteenfLaw
1999)andstresgRobetson1999).

METHODOLOGICAL QUALITY

Eaclhofthestudiesvasassesséar methodologicajualityandas-
signedaqualitycodefor anumberof potentiallyimportantareas:
blinding of assessongpoting of paticipants baselineharac-
teristicaandassessmeaitsimilarity explanatiorof withdrawals,
discountingfmissinyaluesjegeeof paticipantattrition, useof
intentionto treatanalysis;ompletiorof apowercalculatiorand
descriptiorof eligibility criteria(Table01; Table02). In addition
the method=f selectingpaticipantsandthe sizeof the sample
wee alsonoted.Theresultgepoted here are for thethirty-three
different studieghat wee usedn thereviewalthoughmethod-
ologicalquality ratingsweee alsogivento follow-up studiesand
separatpapersepoting differentoutcomesor the samestudy
In eighteerinstancei wasnot cleathow the paticipantsin the
trials had beenrecuited and selectedin the remainingstudies
onehaduseda randomsampleof paticipantsreferedby clini-
ciangSommer4.966) andsixhadenrolledlleligiblepaticipants
overaspeci edimespar(Almostl998;Evangforthcoming]Gl-
ogavska2000;Law1999;Munro1998;utton 1999).Fvestud-
ieshadactivelyenrolledoaticipantshroughadvetisementgFey
1993; Girolametto1996b; Robetson 1999), and lettershome
from schooSommersl962; Tufts 1959),andin anotherthree
casegpaticipantsageedto completethe full numberof inter-
ventionsessionsefoe beingincludedin the study(Dixon2001;
Fudalal972; Ruscellol993). The useof self-selectingamples
meanghatin someinstancesesultanayneedto beinterpeted
cautiouslytheseanaycreatdargereffectsizeghaninvestigations
usinga more mixedclinicalpopulation.
Thesamplesizesangedrom eightto 240,althoughthe majority
of studiesncludedbetweenenand30 paticipants(18 studies).
Thissizasrelativelysmallandtherefoethedegeeto whichsome
of the studiesae ableshav signi canteffectsieedso beconsid-
ered. Four studiescompletecpower calculationgAlmost1998;
Barratt1992;Law1999;Glogavska2000).Howeveifor two of
thesestudiesecuitmentproblemsneanthatthestudycouldnot
achievéhe plannedevelof powet
Thepapergenerallprovidedcleaeligibilitycriteriatypicallyex-
cludingchildrenwith generatlevelopmentalelaysneurological
impairmentandhearingoss.The majorityof studieslescribed

the mainlanguageharacteristia the paticipantsin termsof
phonologyandexpessivandreceptivéanguagekills.In eight
studiesletailsvereonlyprovidedofthelinguisticareaxammedin
thestudyorweeunclea{Courtwright1979;Fudalal972;Head
1975; Mulac 1977; Sommers1964; Sommersl966; Sommers
1962;Tufts 1959). This is signi cantbecausetherfactorsmay
havéhadaneffecontheresponst therapyTherwasvariability
in therepoting of otherpotentiallyconfoundingariablesuchas
socio-economigtatusandbehaviourTenstudiesepoted some
detail®f socio-economatatusthiswasprovidedtypicallyasso-
cialclassg&ibbad 1994aGibbad 1994b;Law1999;Sommers
1964;Sommersl966),0r paenteducatior{Girolamettol1996b;
Glogavska2000;Robetson1997;Robetson1999;Tufts1959).
In additionto this threestudiesdescribedheir paticipantsas
beingfrom middleclassor lowerclasdackgroundwithoutin-
cludingdata(Evangforthcoming]Fudalal972;Sommerd.962).
Seventeentudiesepotedbaselinianguagscoes andtwelveof
thesestudiesncludedsomeotherpotentiallysigni cantvariables
suchasbehavioyresteermyr paenteducationOf thepapershat
statisticallyanalysedbaselinescoes, three papersound signi -
cantdifferencestbaselinén non-linguistianeaswes(Fey1993;
Girolametto1996al.aw1999).

All of the paperglescribedheir paticipantsasbeingrandomly
assignedlthoughonly threepapersiescribetheir methodgAl-
most1998;Law1999;Glogavska2000).In addition two papers
statedhatrandomisatiohadbeercompletedyanindependent
personput gaveno explanatiorof the method(Lancastet991;
Munro1998)andthreepaperstatedhatrandonrnmumbersables
hadbeerusedout providedno otherdetailgBarratt1992; Som-
mersl962;Sommersl964).1n the paperslescribingheir meth-
ods,randomnumbertablesver usedio createseale@nvelopes
thatwee openedn thepresencef the paentsonceconsenhad
beengained.

In fourteenstudieshe assessovgee blind to the groupstatus
of the patticipants,or hadall their assessmentsarkedby blind
transcriberdn the other studieswo statedthat assessoveee
blind to groupallocatiorat pre-testandseventeedid not repot
whetherassessovgee blind. In a numberof cases sampleof
papersvee independentlynarkedby blind assessots givea
reliabilitymeas.e.

Twelvestudiesaccountedbr theirwithdrawalsindsixstatedhat
no withdrawal®ccured. There wasonly onestudythat shaved
withdrawalshatwekenot accountefor (Sommersl966).With-
drawalsvere mainly discountedrom analysisalthoughin two
studiesthe withdrawalsor non- nisherswee includedin the
analysiby usingthelastscoe obtained AlImost1998;Lancaster
1991).Theamounbfattritionwagyenerallgmallnostudymen-
tionedattrition rateshigherthan15%,andonly eightstudiesiad
attritionratedetweerl 0%and15%.In fourteenstudiegttrition
(e.g.propotion of paticipantsnot completingheintervention)
andwithdrawale.g.an explanatiorof why patticipantsdid not
completantervention)wee not mentionedandtherefoe these
guresneedo beinterpretedcautiouslynon-repoting mayhave
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coveedup signi cantlevelof attrition. Two studiesepotedin-
tentionto treatanalysisvhee paticipantdatawee analysedc-
codingto the groupto whichtheywee assignedhitially rather
thanwhethetthey nishedtheinterventionor requestetherapy
(Almost1998;Glogavska,2000).A third studywascategorised
asan intention-to-teatanalysigispaticipantsthat had not yet
managetb completéheinterventionpackagée.g.throughhol-
idaysor ilinessvereassessatitheendof the studyandincluded
in the nal analysi§Lancastet991).

RESULTS

Severstudiesveenotincludedin themeta-analysisecaustir-
ther informationregading resultscould not be obtained(Bar-
ratt 1992;Fudalal972;Mulac1977;Reid 1996,Ruscelld 993;
Rvachewt994;utton 1999).0f thesestudiesfour wee phono-
logicalinterventionspnewasanexpessivéanguagatervention
focusingn'is interrogativepneusedWILSTAARIntervention,
andonewasageneralanguagerogrammearriecbut within an
Englishhealthcartrust. A nal studyrepoted outcomessrat-
ingsdataandcouldnot be enteedinto ReviewManage(Tufts
1959).A narrativesummay of thesestudiess providedbelaw.
Two of the ve phonologystudieghat couldnot be usedn the
meta-analysesmpaged clinician-delivexd interventionto clin-
ician- deliveed interventionalongsidexdditionalpaent-imple-
mentedntervention.The rst study(Ruscelld993)usedpeech
Viewersoftwae and found that involving paentsin interven-
tion led to no signi cantdifferencesn outcomesThe second
study(Fudala1972)found that the children of paentsobsev-
ing the cliniciancompletingthe interventionhad betterspeech
outcomeshanthosechildenwhosepaentsdid not obseve.In-
terestinglyno differencesvere found betweerthe outcomegor
childenwhosgaentobsevedhesessiormnceaweelkard those
who obseved oncea month. Anotherphonologystudy (Tufts
1959)compaedthreeconditionspaentimplementednterven-
tion, clinicianmplementeéhterventiorandnointerventionThe
studyrepoted signi cantdifferencedetweenhe controlgroup
andthetwointerventiongroupsbut nosigni cantdifferencebe-
tweenthetwo interventiongroupsTwo otherphonologystudies
compaeddifferentlengthof intervention(Reid 1996)or speci ¢
interventiontaskgRvachewil994).The rst study(Reid 1996)
compaedthreeconditionsnotreatmentienweeksf Metaphon
training (leveloneandtwo), andsixweekof Metaphortrain-
ing (leveloneonly). The studyshavedsigni cantdifferencegor
thosechildrenwhohadattendedhetenweeksf speecimterven-
tion whencompagedto eithersixweekof interventionandno
treatmentThe nal phonologystudy(Rvachewl994)focused
on sounddiscriminationcomparingthe effectsof threecondi-
tions: discriminatiorbetweera rhymingword pair (e.g.,'sheét
and'meal), anon-rhymingword pair(e.g.'cat and'Peté) anda
misaticulatedword pairwhee oneword of the pairrhymedbut
did not stat with an EnglishconsonantThe resultsuggedhat

thosechildrenlisteningo eitherrhymingword pairsor misatic-
ulatedword pairsprogessedurtherin soundproductiontasks
thandid the childrenlisteningto non-rhymingword pairs.
Threestudieshatcouldnot beusedn themeta-analyséscused
on languagénterventions.The rst study(Sutton 1999) com-
paed WILSTAAR interventionto no interventionanddid not
shav anysigni cantdifferencesn languageutcomesThe sec-
ond study(Barratt1992) compagd intensivantevention(four
daysaweekfor threeweekonceevey threemonths)to weekly
intervention(onceaweekfor sixmonths)deliveedin anursey
setting The studyshavedthatalthoughchildrenin theintensive
groupdid notreceivanymorehoursofinterventionthanthosen
theweeklygroup therewasmoreimprovemenin expessivéan-
guagescoesfromthosechildrenreceivingntensiventervention.
The sameaesultwasnot seerfor languageompehensiommea-
suesThethird expessivianguagstudy(Mulacl977)compaed
alanguagnterventionprogrammdocusingn 'is interrogative
to the samgprogrammevith additionattaskgo facilitategener-
alisationandto a controlprogrammaelescribeé speeclsound
intervention.The studyfound that althoughboth experimental
groupsmprovedin an'is interrogativemeaste, only the group
receivinghe additionataskgyeneralisettheir useof 'is interrog-
ativeé to outsideof theclinic setting.
Expessiv@honologyoutcomes

Two studiesneaswed outcomesit the levelof the productionof
thetargesoundMunro1998;Rvache001). Oneofthesestud-
iescompaed interventionto delayedreatmeniMunro 1998),
andthesecondompaedtreatmenofearlydevelopinghonemes
with laterdevelopinghoneme@Rvachew2001). Theformerdid
not shav a statisticallysigini cant differenceeitherfor the pro-
ductionof the targetsoundgn=11;SMD=0.98,95%CI: -0.35,
2.31) or for the variabilityin the productionof targetsounds
(n=11; SMD=0.91,95%ClI: -0.41, 2.23). The latter shaved a
statisticallpigni canteffectthat favouedthe treatmenof early
developinghonemei=48;SMD=-1.00,95%CI:-1.60,-0.40).
Elevenstudieameasied the effectsof treatmentthroughstan-
dadisedmeasuesof overallphonologicatlevelopmenteverof
theseprovidedacomparisonf speechndlanguagéerapywith
no therapy(Almost 1998; Glogavska,2000; Lancasted991;
Matheny1978; Munro 1998; Rvachew2001; Shelton 1978),
and six studiescompaed different therapieqLancastefl991;
Rvachew2001; Shelton 1978; Sommersl964; Sommers1966;
Sommerd.962).Theoveraleffecestimatevasstatisticallgignif-
icantfavouringheuseof speechndlanguagtherapywhencom-
paedto notreatmen{n=264;SMD=0.44,95%C]I:0.01,0.86).
Thisestimatincreasewhenpaentadministezdtreatmentaere
remoed(n=214;,SMD=0.67,95%C]I:0.19,1.16),andwhenin-
terventiondastinglessthan eightweeksvee remaved (n=213;
SMD=0.74,95%CIl: 0.14,1.33). Sudiescomparingreatments
wee variedand could not be combined.One study(Lancaster
1991)shavedno signi cantdifferencebetweetinterventionad-
ministeedby trainedpaentsandcliniciangn=10;SMD=-0.90,
95%Cl:-2.25,0.44),althoughwo studiegSommerd 962;Som-
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mers1964)shaveda statisticallyigni canteffectfavouringthe
useoftrainedpaentsin additionto clinicianintervention(n=120;
SMD=1.20,95%CI: 0.17, 2.23). One study (Sommers1966)
did not shav a differencebetweergroup and individual ther-
apy(n=216;SMD=0.01,95%C]I:-0.26,1.17),anda nal study
(Snelton1978)did not shav a diffeencebetweerpaent deliv-
ered auditoy discriminationtherapyand no treatment(n=30;
SMD=-0.21,95%CI:-0.83,0.41).
Threestudiesneasiwedbroadeoutcomeforphonologynterven-
tion, of whichtwo usedthe percentagef consonantsorectin
conversatiofAlmost1998;Rvachew001),and thethird focused
onthenumberof corecttargettonsonantehenthechildwage-
tellingastory (Munro1998).Theeffecestimate®rthetwostud-
iescomparinghonologicatherapywith no treatmenshaveda
statisticallgigni canteffecfavouringphonologicaherapywhen
measwedasthe percentagef consonantsoriectin conversation
(n=26;SMD=1.9195%C]I:0.96,2.86),but notfor there-telling
of a stoly with targetconsonantgn=11; SMD=1.29,95%ClI:
-0.11,2.69).Thethird studydid not shav asigni cantdifference
betweertargetinglater and earlierdevelopingsoundsin inter-
ventionwhenmeasued aspercentagef consonantsoriectin
conversation=48;SMD=0.12,95%CI:-0.45,0.68).

The con dencentevalsin mostof theseanalysewee overone
standadt deviatiorwide,shavingawiderangeof respons® in-
tervention Thisre ectsthesmallhumberof studiesindthesmall
numberof paticipantsin eachof the analyse®©neexeptionto
this wasthe overallmeaswe of treatmentompagdto no treat-
mentandmeaswedusingstandatisedassessmemeasies This
hada muchlargemumberof paticipants(264) andthe con -
dencentervalwas0.010.86re ectinglessvariationin response
thanotheroutcomemeastes.

Receptivé?honologyDutcomes
Onestudyfocusednreceptivphonologynterventiorasameans
ofimprovingproductivephonologyandmeaswgdoutcomessirg
atestfor auditol associatio(Ehelton1978).The effectestimate
shavedthat paentallisteningand reading-talkingntervention
wasotsigni cantlyeffectivéor receptivephonologgompagedto
nointervention(n=45,SMD=0.53 95%Cl:-0.10,1.16) andthat
neitherinterventionshaveda more favourabl®utcomeagainst
the other (n=30; SMD=0.00,95%CI: -0.72, 0.72), nor made
anyimprovemenbn productivephonology(n=45;SMD=-0.21,
95%CI:-0.83,0.41).

Expessiv®yntaxOutcomes

Three studiesmeasuad outcomesat the levelof the targetof
therapyOne studycompaed an interventionapproachnvolv-
ing mimicry of sentenceto an approachto interventionin-
volvingmodellingof sentencelCourtwright 1979)anddid not
shav asigni cantdifferencebetweenhetwo approache®=24;
SMD=0.57,95%CI: -0.25, 1.39). A secondstudy (Schwarz
1985) alsofound no statisticallysigni cant diffeenceswhen
theycompaedfocusedtimulationto generastimulation(n=10;
SMD=0.74,95%Cl: -0.87,2.34). The third studyinvestigated
thenumberof playrelatedspeechctausedy childrenwhenthey

wee pairedwith eitheranormallanguagelaypeeror alanguage
impaied play peer(Robetson 1997). This studyshaveda sig-
ni cant effectfavouringhe useof normallanguageeersithin
playsession®=30;SMD=3.20,95%Cl:1.79,4.62).
Sevenrstudiesneaswgdthe outcome®f expessivénteventions
usingtestof overallexpessiveyntaxFve studiecompagdex-
pressivanterventiongo notreatmenbrto cognitiveherapyFey
1993,Gibbad 1994aGibbad 1994b,Matheny1978, Law1999,
Glogavska2000).Theeffeciestimatéromthesestudiesvasot
statisticallysigni cantwhencompagdto no treatmeni(n=271;
SMD=0.7095%C]I:-0.14,1.55) althougtasigni canteffecivas
shavn whenspeeclandlanguag@teventionwascompagedto
cognitiveherapiegn=25;SMD=0.93,95%CI:0.05,1.82).The
effectsizeof the no treatmentomparisoreceasedvhenonly
datafrom clinicianstudieswee included(n=214;SMD=0.28,
95%CI:-0.19,0.75),andincreasedvhenstudiesisingclinician
administezdtherapywith durationlesghaneightweeksveeex-
cluded(n=187;SMD=0.43,95%CI: -0.06,0.93). Howeverin
neithercasalid differenceseachstatisticasigni canceA post-
hocsubgroumnalysisvagpeformedon thebasi®f childcharac-
teristicsvhent becamappaentthatchildrenweeoftenexcluded
from trialsif theyhadsigni cantreceptivdanguagelif culties.
Remaingthestudywheeall childrenhadasevezreceptivéan-
guagelif culties shavedasigni canteffectfavouringspeeclnd
languagtherapyn=233;SMD=1.0295%C]I:0.04,2.01).Three
studieslirectlycompagdpaentdeliveedinterventionsvith clin-
icianinterventiongFey1993,Law1999;Gibbad 1994b) These
studiesdid not shav a statisticallgigni cantdifferencebetween
thetwo approache®=66;SMD=-0.04,95%ClI:-0.56,0.48).
Sx expessivénterventionstudiesncludedmeastiesof paental
repot of phrase&omplexityandtotal numberof utteranceand
meanlength of utterancefrom languagesamplegCole 1986,
Gibbad 1994aGibbad 1994b;Girolamettol996b;Law1999;
Robetson 1999). Sudiesmeasuringhe total numberof utter-
ance alanguagsample@roducedneffecestimatéhatwasnot
statisticallgigni cantwhencompagdto no intervention(n=99;
SMD=0.68,95%CIl:-0.45,1.82),0r to cognitiveherapy(n=25;
SMD=0.88,95%C]l:0.00,1.76).Thesameesultwasseerwhen
theeffecsizevasneaswdasmeanengthof utterancenotreat-
ment(n=95;SMD=0.7495%Cl:-0.33,1.81),cognitivaherapy
(n=25;SMD=1.3695%Cl:0.42,2.29), andmeaswgdaspaental
repot of phrasecomplexityno treatmentl.02 (n=99;95%CI:
-0.17,2.22),cognitiveherapyd.78(n=25;95%Cl:-0.09,1.65).
When a subgroupanalysisvaspeiformedexcluding the study
whee all children had receptivdanguagelif culties, the effect
estimatesigni cantlyfavoued speeclandlanguagéherapyfor
total numberof utterancegn=61; SMD=1.20,95%CI: 0.33,
2.07),meanrengthof utterancén=57;SMD=1.2895%CI:0.66,
1.89),andpaentrepot of phraseomplexityn=61,SMD=1.54,
95%Cl: 0.42,2.65).Two studies(Gibbad 1994b;Law 1999)
compaedinterventionsvith administratiorby paentsandclin-
icians.Thesestudieglid not shav asigni cantdifferencefor to-
tal utterancegn=45; SMD=0.15,95%CI: -0.45, 0.74), mean
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length of utterance(n=45; SMD=0.28,95%Cl: -1.41, 1.96),
and paentalrepot of sentenceomplexity(n=45; SMD=0.01,
95%Cl:-0.63,0.66).

The con denceintervalsfor theseanalyseshav a muchwider
rangeof responseanthosefor phonologyinterventionsEven
whena largernumberof paticipantsare includedin the anal-
yseghe con denceintervalsremainbroade.g.a comparisorof
treatmentwersuso treatmentand measwed usingstandatised
assessmeritgluded271 paticipantsand producedcon dence
intervalsof -0.14-1.55. This is twicethe breadthof the measue
obtainedrom expessive@honologyinterventions.
Expessiv&ocabular Outcomes

Four studiesneaswed outcomesit the targetof therapy Two of
thesestudieaneasuwed the numberof targetwords usedduring
a probeesercisgGirolametto1996a;Girolametto1996b),one
studymeasued the numberof targetwords usedproductively
within theclinic setting(Wilcox1991),andthe nal studymea-
suedthenumberof wordsusedn playscript{Robetson1997).
The rst two studiegsompaedindirectpaentadministezdther-
apywith no treatmentandshaveda signi canteffectsuppot-
ing theuseof indirecttherapy(n=41;SMD=0.93,95%CI:0.27,
1.58).Thethird studycompaedtheuseofindividualsessiorend
groupsessiongithin the clasgontextanddid not shav asignif-
icantdifferencebetweernndividualandclasdasedntervention
(n=20;SMD=0.35,95%CIl: -0.53,1.24).The nal studycom-
paedtheuseofnormalanguagandlanguaganpaiedplaypeers
for SLIchildrenandshavedasigni canteffecsuppoting theuse
ofnormallanguagpeergn=20;SMD=2.2995%Cl:1.11,3.48).
Threestudiesisedstandatisedmeasiesto measwetheeffectof
expessivinterventionson vocabular (Gibbad 1994aGibbad
1994b;Law1999).The studieslid not shav asigni cantdiffer-
encewhencompagdto no therapy(n=74;SMD=0.98,95%ClI:
-0.59, 2.56), or cognitivetherapy(n=25; SMD=0.76,95%ClI:
-0.11,1.63).ubgroupanalysiproduced signi cantdifference
favouringspeectandlanguagé¢herapywhenchildren only had
expessivéanguagéif culties (n=36;SMD=1.79,95%CI:1.01,
2.58). Datafrom trials directly comparingpaent and clinician
administezd interventionsdid not shav a signi cantdifference
betweerpaent and clinicianadministezd interventiongn=45;
SMD=0.20,95%ClI:-0.40,0.79).

Sx expessivantenvention studiesmeasued outcomesusing
broademeasasof languagéunctioning,eitherthroughpaent
repot ofvocabularsizeorthetotalnumbeiofwordsin alanguage
sample(Gibbad 1994a;Gibbad 1994b; Girolametto 1996a;
Girolamettal996b;Law1999;Robetson1999).The effectesti-
mateof totalnumberof diffeentwordsin alanguageamplesig-
ni cantly favouedspeeclandlanguagéherapywhencompaed
tonointerventionn=82;SMD=108,95%Cl: 0.61,1.55) but not
whencompaedto cognitiveherapy(n=25;SMD=0.6295%CI:
-0.24,1.49). A similareffectestimatavasseenwhenconsider-
ing paentalrepot of vocabularasanoutcomemeasueg(n=136;
SMD=0.89,95%Cl: 0.21,1.56).Sudiesthat directlycompaed
paentadministezdandclinicianadministezdtreatmentdid not

shav signi cantdiffeencesvhenoutcomeavee measuwed us-
ing paentrepot of vocabularsizgn=45;SMD=-0.16,95%Cl:
-0.76,0.44),or thenumberof wordsin languageampleén=17;
SMD=40.50,95%ClI:-1.48,0.47).

Receptivé&y/ntaxOutcomes

Four studiesusedstandatisedmeasiesof receptivesyntaxto
measue the outcomesof interventionsfor receptivdanguage
(Cole 1986; Dixon 2001; Glogavska,2000; Law 1999). The
lattertwo studiescompaed speectand languagé¢herapyinter-
ventionto no treatmentthesestudieslid not shav astatistically
signi cantdiffeencgn=193;SMD=-0.04,95%Cl:-0.64,0.56).
Whensubgroumnalyseseepeformedemawingpaentadmin-
isteedinterventiongdn=182;SMD=0.01,95%Cl: -0.53,0.55),
andtrialscarriecbut overashoterduration(h=155;SMD=0.19,
95%Cl:-0.12,0.51),no changem effectwee seenThreestud-
iescompaed speeclandlanguagéherapyinterventionsthough
noneshavedstatisticallgigni cantdifferencebetweerthecom-
paratorsLaw 1999 compaed paent andclinicianadministezd
interventiongn=28;SMD=-0.11,95%ClI: -0.87,0.65),Dixon
2001compad traditional speectand languageherapywith a
techniquecalledVisualisingand Verbalisingn=4; SMD=-0.07,
95%Cl:-2.08,1.93),andCole1986compaeddirectiveandinter-
activareatmenprogrammeg=44;SMD=-0.33,95%CI:-0.93,
0.27).

Receptiv&/ocabulay Outcomes

One studyuseda standatisedmeasug of receptivesocabular
to measwethe outcomesf aninterventionfor receptivandex-
pressivlanguagéCole1986).Thisstudycompageddirectivevith
interactivaspeechndlanguagtherapyanddid notshav asignif-
icantdiffeencenetweerthetwo approachgs=44;SMD=-0.22,
95%C]l:-0.82,0.38).

Compositd.anguag®utcomes

Onestudywith afocuson the developmentf expessivandre-
ceptivelanguageisedcompositdanguageneasigsto measug
the outcomes®f therapyin termsof expessivandreceptivéan-
guag€Evandforthcoming]).This studycompaed WILSTAAR
interventionto no treatmenenddid not shav a signi cantdif-
ferencebetweenhetwo approachg$=55;SMD=0.22,95%ClI:
-0.32,0.76).

Quality

Sensitivityanalysewee peformedon datafrom studiescom-
paringinterventionto no treatmentthat measwad the overall
developmentf phonologyexpessiver receptivabilities Two
sensitivitanalyseseeperformednvestigatintheeffecof non-
repotingofattritionandblindingof assessson effecsizeWhen
studieghatdid not repot attrition wee remaredfrom theanal-
yseghe resultgdid not changeeitherthe effectsizeof expessive
phonology(n=211;SMD=0.40,CI: -0.08,0.89), or expessive
syntaXn=217;SMD=0.67 Cl: -0.33,1.66).In bothanalysethe
con denceintervalsbecaméroaderasa resultof the remaoval
of the study Remawing studiesvhee authorsdid not statethat
the assessongee blindedto groupallocatiorhada largereffect
on the effectsizesPositiveresultgor phonologyincreasedvhen
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lowerqualitystudiesveeremaedn=188 SMD=0.66Cl: -0.07,
1.40),butexpessiveneaswgsdeceaseih bothexpessiveocab-
ulay (n=38;SMD=0.19,CI: -0.54,0.91) andexpessivayntax
(n=219;SMD=0.14CI: -0.47,0.75).

DISCUSSION
The objectiveof this reviewwasto considethe effectiveness

speechndlanguagtherapyfor childrenwith primary speechnd
languagéelay/disater The reviewWocated33 differenttrialsof

which25includedsuf cientdatato beusedn themeta-analyses.

All ofthestudiesocatedveewrittenin Englishalthougmolan-
guagdimits wee setduringthe searche3he datawee analysed
with paticularconsideratiogivento theprimary effect®finter-
ventionat the levelof the targetof therapyoveralldevelopment
and broaderevelsof linguisticfunctioning. Subgroupanalyses
weee carriedout to help explainthe resultsandthe variationin
responst therapyDueto thefocusedhatue of theanalysesnd
the heterogeneityf the comparisonsomeof the effectsizesare
basedn smallnumbersof paticipantsandthe resultsof single
studiesare drawnon. Someof theseaesultgherefoe needto be
considexdtentatively

The ndings of thisreviewprovidesomesuppot for theeffective-
nes®f speechandlanguagéherapyfor childrenwith phonologi-
calandexpessiveocabulardif culties. |t ispossibléhattherapy
maybe effectivdor childrenwith expessiveyntaxdif culties if
theydo not haveconcomitandif culties in receptivéanguage.
Thisresulis basean sub-groumnalysesndtherefoeno causal
relationshipsanbedrawnhowevethis nding correspondswith
whatis known aboutthe long-termprognosigor children with
speecland languagaelif culties (Law 1998). For children with
receptivéanguagdif cultiestherisstill lesevidencéhatinter-
ventiongareeffectiveThisneedsaefulconsideratioandfurther
evaluatiomsnaturahistory studiehaveshavnthatchildrenwith
receptivéanguageroblemsre leastikelyto resolvevithoutin-
terventionand mostlikely to havelongerterm dif culties (Law
1998).

The effectsizesn anumberof the meta-analysegee relatively
largefavouringspeectand languagénterventions howeverthe
con dencdntervalaveegenerallproaddueto theheterogeneity
of the studiesncludedin the analyseandthe widevariationin
responsel he majority of the con denceintevalscrossedero,
and are therefore non-signi cantresults Children with phono-
logicaldif culties tendedto var in their responséo treatment
within studiege.g.Munro 1998;Reid 1996),but betweerstud-
iesshavedsimilampattern®fvariationasshavnin theirnarraver
con dencentevalsThisisin contrasto childrenwith expessive
languagdif cultieswhoshavedamuchwiderrangeof response
betweerstudiesasshavn in muchwider con denceintervals.
Thereis aneedor more clearlyde nedinterventionsandanaly-
seghatare strati edon the basiof paticipantcharacteristicsp
thatthe sourcesf thevariationcanbemore fully understood.

Within the categoriesf analysis.g. expessiveand receptive
phonologysyntaxandvocabulgt awiderangeof outcomesvee
measued, and not all outcomeswithin any one areawee sig-
ni cant. It is had to makejudgement®sn which outcomesre
the mostimportant; while narrav outcomesneasuringhe tar-
getof therapymaybestmeaswgwhatthe clinicianis workingon
andthe shot term aimsfor the child, standatisedassessments
allow for comparisomith sameagepeersandbroademeaswes
bestshav generalisatioof skillsto eveydaysituationsin addi-
tion important outcomeghat wee not measiedin this review
may haveimproved suchasthe communicatiorskills of com-
municativepatnerse.g.paentsor teacherd-or somechildren
the mostimportant outcomemaynot beimprovementin their
abilities,but animprovementin thosearoundthemto suppot
their communicativenvironmentFor thisreasorit is alsohaid
to makgudgementaboutthesizeof effecrequiedto bene tthe
child. A betterunderstandingf naturahistory andthelongterm
outcomesor childrenwith primary speectandlanguagelelay/
disoderwould helpto clarifywhetherthe goalsof intervention
for paticularclientgroupsshouldfocuson changinghe childs
speechndlanguagabilitiesor in improvingthecommunication
skillsof otherpeoplewithin thechildsenvironment.

The resultsof this reviewgenerallicomplementhoseotherre-
viewqe.gNye1987;Law1998),althoughtheeffecsizetn some
instanceare smallerThis canbe explainedn two ways;rstly,
the effectsizedor eachof the linguisticoutcome®nly includes
studiesvhee authorssaidthat theyhadan explicitlanguagéo-
cusin that ara.A numberof studiesepoted largereffectsof
interventionfor receptivéanguagée.g.Gibbad 1994aShelton
1978),but thesestudieglid not haveexplicitreceptivéanguage
aimsandthechildrenhadnot beeridenti ed ashavingeceptive
languageélif culties. Therefoe the outcomesvee not included
in thisanalysisSecondlyalargemumberof trialsin this review
wee completedwithin British healthcae trusts(7 out of 25)
andtendedo producdowereffectsizeshanthosecompletedn
Americapossiblyduein generato the smallemumberof hours
of contactime.

No statisticallyigni cantdifferencesvere found betweerusing
trainedpaentsand cliniciansasthe administratorsf interven-
tion. Resultof a numberof the studieshavedthat responseo
treatmenis more variedwhenusingpaent administratorsand
suggesthat somepaentsmay be more suitedto paent treat-
mentthan others(Fey 1997;Gibbad 1994a).Further research
isrequiedto asseggment characteristithat mayleadto better
outcomesTher is an indicationthat interventionscarriedout
overlongemeriodof time maybemore effectivéhanthosecar-
ried out overshoter periodsThis resultis basedn a subgroup
analysisatherthan the directresultsof anyrandomisedtudies
and therefoe needgo be interpretedcautiouslydueto poten-
tial confoundingrariablesThere needso befurtherrandomised
studiecomparingnterventionsverdifferentlengthof timein
orderto testthis hypothesisA smallnumberof studieshavein-
vestigatethe impactof differentlengthsof treatmentfeyetal

Speech and language thera py inter ventions for childr en with primar y speech and language delay or disorder (Review)
Published by hn Wile y & Sons, Ltd

Copyright ©2005 The Cochrane Collaboration.

12



(1997)shavedmuchsmallegainsgn asecondve monthphase
of therapyfollowinganinitial ve monthsoftherapyandaprevi-
ousmeta-analysispotedalargeeffecsizdor treatmentkasting
fourto twelvenveekgNye1987).In consideringheimpactof dif-
feringlengthof treatmenit isalsamportantto considetherole
of intensityon treatmentutcome the studiesncludedin this
reviewcould not be reliablygroupedo considethe impactof
intensityon treatmenbutcomesH oweveronestudythat could
notbeusedn theanalysifoundthatchildrenwhoreceivethten-
sivetherapyhadbetteroutcomeshanthosewhoreceiveaveekly
therapyeverthoughtheyreceivetio more contactime (Barratt
1992).Furtherresearcts alsorequiedto investigatéheimpact
of intensityon outcomesSudiescomparinghe useof individ-

Sudiesoftenprovidedarangeof outcomemeaswes measwgdat
thetargebftherapyoveraldevelopmergndbroademeasuesof
linguisticfunctioning Resultofthemeta-analysggenerallgom-
plementeaachotherat eachof the levelof analysisin general
largereffectestimateser obtainedrom eithermeaswesof the
therapytargetor broademeasiesof eitheranguagsamplelata
or paentrepot. Howeverin mostcasethesaneasigsweealso
associatedith broadercon dencentervals.

Thequalityof thestudiesisedn thereviewwasvariableA num-
berof studieslid not repot potentiallymportantfactorsuchas
attrition, methodof randomisatiorand baselineharacteristics.
While sensitivityanalysedid not shav that this consistentlyal-
tered the effectsizesit is possiblehat non-repoting and poor

ualandgrouptherapieshavedno differencen the effectiveness methodologynayhavehadan effecton theresultgyainedn the

of therapy(Sommersl966;Wilcox1991).Howevela studythat
emplgedthe useof normallanguag@eersn playsessionsith
languagémpaiedchildrenfoundastatisticallgigni cantdiffer-
encein outcomegRobetson1997). Thesendings suppot the
useof collaborativeapproacheis schoolsvhee therapisthave
thepotentialto drawon normallanguageeers.

Sudiesthat addessspeci caspectsf phonologyintervention
suppot cliniciantreatmentf earlieratherthanlaterdeveloping
phonemegRvachew001),but do not suppot the useof paent
deliveedauditoy discriminatiortherapyasa meanf improv-
ing productivephonology(Shelton1978).While the majorityof
the studiesusedin the reviewincludedaspectsf auditoy dis-
crimination fewof themfocusean the effectivenesd auditoy
discriminatioror phonologicawaenestherapyTwo papershat
couldnot beusedn themeta-analyspsovidepositivendicators
for the useof metaphortherapy(Reid 1996),and auditoy dis-
criminationin additionto atticulationtherapy(Rvachewi994).
Giventhewidespeaduseof theseapproachesithin therapythis
araofinterventionmaybene tfromrandomisedontrolledrials
to assesffectiveness.
Sudiescomparinglifferentapproaches expessiveanguag-
terventionsdid not shav any statisticallysigni cantdifferences
betweernteractiveanddirectiveapproachg€outwright 1979;
Cole 1986). There is someresearclevidencehat suggestthat
higherfunctioningchildren and children with learningdisabil-
itiesmaybene t from interactivdearning whilst children who
havemoresevexdif cultiesbutnormalintelligenceneaswesmay
bene tfrom adirectiveapproacl{Yoder1991).Furtherresearch
isrequiedconsideringlifferentlearningstylesandchild charac-
teristicso ensuethatchildrenreceivaninterventionmostsuited
to them. This reviewfound no signi canteffectof WILSTAAR
earlyinteivention(Evangforthcoming]).This suggesthat fur-
ther evaluatiorof this techniquds requied astheseresultsare
smalleandlessonclusivéhanthoseobtainedromalarge rst
generatidhnon-randomisedontroltrial (e.g.Ward 1999). K-
nallythisreviewfoundno evidencéo suppot theuseof Visualis-
ingandVerbalisingsanapproacho receptivénterventionwhen
compaedto traditionakherapynvolvingnferencanakingjden-
tifying mainideasandfollowing sequenc&®ixon 2001).

trials which may haveexaggeratettie meta-analysisffectesti-
mategduni 2001).

Thelackof informationin someolderstudiesoncerningatic-
ipant characteristicalsomadeit had to analyseéhe impactof
the languagelif culty on the effectivenessf therapy This was
mademore dif cult becausef the variabilityin repoting stan-
dad scoesandthevariationin the rangeof assessmentsed A
numbemofpapergavdaselineharacteristiesrawscoreanaking
it dif cult to identifythe severityf paticipantsdif culties, and
makingcomparisorisetweepaperslif cult. Inadditionwhileit
isrecognisethatthecausesf primary speechndlanguagdelay/
disoderarelikelyto bemulti-factorial the repoting of non-lin-
guisticcharacteristiegasalsovariableThismeantt waddif cult
to consideotherpotentiallymportantfactorshatmayhaven u-
encedherapyoutcome®.g.behavioyresteemsocio-economic
statusand developmentdlistor. The nal concerrre ectsthe
factthatthesourcesfthesamplesieenotalwaysvelldescribed,
andin somecasewek activelyrecuitedthroughadvetisements
or letters.The useof self-selectingamplesnaymeanthat effect
sizesre higherthancouldbe expecteih atrueclinicalpopula-
tion. The highrateof compliancén anumberof the studiesnay
alsacontributeto thiseffectandislikelyto bepatially asaresult
of thewaypaticipantswee selected.

Funnelplots wee investigatedo assesthe possibilityof small
sampléiasandpublicatiorbias Overalthestudiesadrelatively
largeamount®f variancandweewidelyscattezdon both sides
of the pooledestimateThis producedsymmety in the plots,but
meantthat somelosttheir characteristiftinnel shapeThis can
beexplainedby theinclusionof smallstudieghatincludedboth
signi cantandnon-signi cantresults.

Limitations

The majorityof the interventionsepotedin the presenteview
canbedescribeasheingdeliveedwith aclinicalmodel,thatis
theyare separatérom othercontextsn whichthe childrenlearn
- namelyearlyyeargprovisionandschool Furthermoe theyare
circumscribedh termsof intensityand duration. The implicit
understandings that theserelativelyshot \innoculatior inter-
ventionsare effectivelyadjustinghe childsdevelopmentatajec-
tory. Whileanumberftheinterventionsepot signi cantresults
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it is not clearthat childreris speeclandlanguagédevelopmeris
\normal postintervention.ndeedhefollow-upliteratuewould
suggeghatmanyofthesehildrengoonto havepersistenprob-
lems.Furthermoke it is not clearthat the additionalinput that
many children receiveequateso this clinical model. Many of
thesechildren receivea compehensiv@ackagef interventions
overanextendegberiodof time of whichtheseeriodsof speech
andlanguagéherapyare only apat.

Measuwrsof second-aler effectsvere sometimeeepotedin the
includedstudiesput weee not includedin this review For ex-
ample,nterventiongfor expessivéanguagsometimemcluded
an analysisf the effecton phonologyanda numberof studies
shav positiveseconardereffect®f expessiveanguagmterven-
tion on phonologymeasuwes(Girolamettol1997;Mathenyl978;
Robetson1999) A numberofotherstudieslsdncludedoroader
non-linguistioutcomemeaswementsncludingbehaviougains,
esteenand stress Thesestudiegrovide positiveindicatorshat
speectand languageherapyinterventionscan havea positive
effecton socialisatiofRobetson 1999), and behaviou(Giro-
lametto1996a;Law 1999),aswell aspaentalstesgRobetson
1999)andself-esteelfhaw1999).1t isalimitation of thisreview
thattheanalysidoesiot considesecond-alereffect®f therapy
asther is a needto addessthe wider potentialof speectand
languagéherapyinterventions The authorswill seeko addess
thisde cit in future update®f thereview
Sudiesrarelyincludeda measw of longerterm follow-up and
therefoeit ishad to know how theeffect®f speechndlanguage
therapymaintainovertime. Fvestudiegollowedup childrenaf-
ter interventionhad nished at threeweekqgRobetson 1997),
eightweekgSommersl964),four months(Almost1998), ve
monthg(Fey1997),andsixmonthspostintervention(Law1999).
Sommerq1964)shavedthat children continuedto makegains
in phonologymeasugsfollowing intervention,althoughAlmost
(1998) repoted that at four monthspostinterventiongainsin
phonologywee maintainedout not improving. In termsof ex-
pressivianguagskills Robetson(1999)repotedthatexpessive
languagegainsvee maintainedt threeweekpostintervention,
asdid Fey (1997)at ve months,althoughLawet al (1999)re-
port that the overalleffectof speeclandlanguagéherapyhad
largelyworn off at six monthspostintervention.Of interestis
thefactthat paentinterventionsvhichaimto changehenatue
of theinteractiorbetweemaentandchild did not shav further
gainsfollowing therapy(Fey 1997,Law 1999). Further research
isneededn this areato examinghelong-termimpactof speech
andlanguagéherapy

In alargenumberof the studieghe focusof the comparisonvas
eitheron the overalleffectiveness speectand languagéher-
apycompaedto no treatmentpr on the effectivenessf using
paentadministrators therapyA smalinumberof studiezom-
paedotheraspectsfinterventionincludinggroupandindividual
therapyanddirectiveandinteractiveapproache3herisaneed
toidentifyandinvestigatetherpotentiallimportantfactorghat
leado positiveoutcomebothin termfinterventionapproaches

usedandthe physicatharacteristiaH the interventionprocess.
While two randomisedontrolledrialswill hopefullyaddto the
knowledgeconcerninghe interventionapproacheand patici-
pantcharacteristidhat leadto betterclinicaloutcomegBoyle,
OngoingBroom eld,FC),therisaneedo consideotherforms
of researcthat mayhelpidentifyabroaderangeof potentialin-
dicatorsthat could be usedto focusmore rigorouslycontrolled
studies.

Homogeneity

Therewasalargedegeeofvariatiorin thestudiegverwhensimi-
larinteventiontechniquewerdesribedThiswasnostappaent
in the expessivéanguag@terventionsin pat the variationin
effectsizecanbe explainedy differenceslueto havingdiffer-
ent administrator®f treatmentOnce paent interventionsare
remoedfromtheanalysithestudiebecomenorehomogenous.
Howevelreverhavingtakenthisinto consideratiodifferencen
responsstill occured,whichmayhavebeendueto factorssuch
associo-economgtatuscompehensiotevelsanddurationand
intensityoftherapyThereisaneedor trialsto morecloselyle ne
theirinterventionproceduesandto stratifyanalysesn thebasis
of patticipantcharacteristic®that someof the variationcanbe
more easilyexplained.

AUTHORS' CONCLUSIONS

Implicationsfor practice

This reviewconcludethat there maybesomesuppot for the
effectivenes$theuseof speechndlanguagtherapynteven-
tionsfor childrenwith expessiv@honologicaand expessive
vocabulardif culties. Theevidencsuggestbattherisadif-
ferentialeffectof interventionandthat therapyfor expessive
syntaxdif culties maybe effectivevhenchildren do not also
haveseverreceptivéanguagéif culties. The natue of these
mixed ndings meanshatfurtherresearctvouldbebene cial
to the eld.

For childrenwith receptivéanguagdisodergheevidencbase
is limited, but evidencdrom studiesin this reviewsuggests
thattheeffectof speeclndlanguagéherapyinterventionson
languageutcome$orthisgroupismuchsmallethanfor other
clientgroups.

Sudiesdirectlycomparingadministratorsf interventiondid
notshav astatisticallgigni cantdifferencebetweertheuseof
trainedpaentsandclinicians.

Sudiescomparingyroupandindividualinterventiongdid not
shav a statisticallysigni cant difference.This conclusionis
drawnfrom a limited numberof studieshat mainlyfocused
on phonologicainterventionslts applicatiorto expessiver
receptivéanguag@terventionanaybelimited.

Subgroupanalysisndicatedthat interventionslastinglonger
thaneightweeksnaybe more effectiveahanthoselastingless
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thaneightweeksThisresulineedso beinterpetedentatively
dueto the limited rangeof studiesn the analyseanddiffer-

encedetweerthe individual studies This shouldbe viewed
asapossibléndicatorof betterclinicaloutcomewith further

researchequied.

Theevidencsuppots the useof normallanguageeersn in-
terventionaslanguagenodeldor childrenwith languagém-
pairment.

Implicationsfor reseach

Manyof the basiqquestionaboutnaturalhistory andthe ap-

propriateness outcomesvouldatthis stagdesteanswerd

byanexaminationfappropriateohot datan ordertodevelop
afuller picture of the factorsthat canin uenceintervention.

Howeverthis reviewprovidesa patial setof indicatorsthat

wouldbene tfrom furtherexperimentaksearch.

There needgo befurtherresearcimvestigatinghe effectof
interventionfor childrenwith receptivéanguagédisodersand
how theoutcomesf therapymaybeoptimisedThisis patic-
ularlyimportantin light of researcthat shavsthesechildren
arleastikelyto resolvandare more likelyto havdongterm
sequelae.

It isimportantthatresearchs carriedout on therelativevalue
of thesamore systemigontextualiseidterventionswithin the
educationaettingusingeducationalutcomemeasurezsnell

asmore traditionalspeech/languagatcomesBefoe thiscan
happenprotocolsneedto be developeaf the different\care
pathwaysavailabl¢o individualchildren.

Interventionsneedto beclearlyde nedto helpexplainvaria-
tion in responst treatmenboth within studieandbetween
studiesTheuseof strati edanalysisnthebasi®f paticipant

characteristicseedso beconsidexdsoasto identifypotential

effectmodi ers.

Researcls needecdexploringthe optimum stating point for
interventionltistemptingothink thatearlyinterventioristhe

obvioussolutionbecausi will reduceheneedor subsequent

suppot andthusreducehe callon resource$ioweverthere
isalsoacaséo bemadefor targetingnterventionto the point
wheethechildisreadyto change.

Researcks neededhat investigatethe impactof severityon
therapeutioutcomelt is curentlynot known whetherthose
childenwhohavehemostsevexdif cultiesarlikelyto shav
the mostchangebecausthey stat at a lowerleveland have
mostpotentialfor changegr if theymayshav theleasthange
becaustheystat atalowerlevelandtheir dif culties prevent
themfrom bene tingfrom intervention.

A variationin responsis shavn to paentadministezdinter-
ventionamongsthildrenwith expessivianguagdif culties.

Furtherresearcls requiedto considethe paentcharacteris-

ticsthatleadto bettertherapyoutcomesandthecharacteristics
of therapythatbesthelpto engageaents.

Thereneeds$o beconsideratioafthelearningtyle®fchildren
with differentlanguagéif cultiesandthein uenceof thison
thechildsresponsivenetsstherapy

The long term impactof therapyneedgo be investigatetb
look at the maintenancevertime of the skillsthat havebeen
acquiedin therapylt isuncleato whatextentdownsteani
effectsare primarily linguisticor whetherthey includeother
aspectef behaviour

It maybeappropriatéo includeprefeencearmsn randomised
controltrials,givingpaentsthechoiceof whichtreatmenthey
wouldlike to receiveT hiswouldascerin the potentialeffect
on therapeutioutcomeof havingpaentswhoweee receiving
whattheyperceiveo bethe bestpossibléreatmenfor their
child.

Non-linguisticfactorsneedto beincludedin interventionre-
ports both asbaselineharacteristicand outcomemeasies.
This is becauséherapymay be in uencedby non-linguistic
factorsandbecausthe therapeutiprocessnayin uencead-
ditionalnon-linguistidactors.

Linguisticbaselineharacteristiaseedto be presentecsage
equivalenor standatisedscoesto allov comparisometween
studiesDueto thevarietyof assessmertgailablefurtherre-
searclonthecomparabilitpf assessmentsuldalsdacilitate
theinterpietationof results.

The interpietationof the studiesvould be facilitatedby the
useof the CONSORT statemento structure repot writing
(Moher2001).
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Characteristic®f included studies

Sudy Almost1998
Methods Randomise@ontrolledTrial
Patticipants 30 paticipantsagerange2;09- 5;01
21 malesand5 females
SESdetailsnot mentioned
Inteventions Clinicianadministezd phonologytherapyB0 minutesaweekover4 months
13 paticipantsreceivedmmediatdreatmentl3 paticipantsreceivedelayedreatment
Outcomes Goldmankristoe
% consonantsoriectin conversation
Outcomesot used:
APPR,
MLU
Notes At baselinehildrenhadto scoe seveson APPR

Allocationconcealment A

Sudy Barratt 1992
Methods Randomise@ontrolledTrial
Patticipants 42 paticipantsagerange3;01-3;07
27 malesaand12 femalesvee presenatend
SESdatanot provided,but childrencouldbeincludedon basiof delaydueto deprivation
Inteventions Clinicianadministezdinteractivdanguagéherapyfocusingon expessivandreceptivekills.
Providedoversixmonthseitherweekly40 mins)or aspat of two intensiveherapyblockg40 mins4 days
aweekfor 3 weeksn each3 monthblock).
21 paticipantsreceivedveeklytherapyand18 receivedhtensiveherapy
Outcomes ReynellExpessivandReceptivacales
Notes Childrenhadto scoelesgshan1SD belav meanon expessivand/orreceptivesubtests

Allocationconcealment B

Sudy Cole 1986
Methods Randomise@ontrolledTial
Patticipants 44 paticipantsagerange3;02- 5;09
34 malesand10femalegpaticipated
Informationon SEScharacteristiesot provided
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Characteristicof included studies(Continuedl

Inteiventions

Clinicianadministezdinterventionusingeitheradirectiveapproacior aninteractivapproach600minutes
aweelgivenfor 8 months.

Targetstatedasbeingsyntaxsemanticandpragmatics.

19 paticipantsreceiveadirectiveapproach

25 paticipantsreceive@ninteractiveapproach

Outcomes

MLU

Preschodlanguagscaleoverallscoes

Basidanguageonceptsest

PPVT
Outcome®xcludedDSS,Basidanguageonceptsest,northwesterrsyntaxest

Notes

Atbaselinehildrenhadto scoe 1.5SDbelav mearon eitheranexpessiveestor areceptivéestof language
(segheoutcomesneasuasfor possibleests)

Allocationconcealment B

Sudy Courtwright 1979
Methods Randomise@ontrolledTrial
Patticipants 36 paticipantsagerange3;116;11
24 malesand12females
SESdetailnot given
Interventions Clinicianadministezd syntaxinterventionlooking at effectivenessf mimicry and modellingapproaches
deliveedover ve monthsof intervention
12 childrenin mimicry condition
12 childrenin modellingcondition
12 childrenin 3rd persormodellingcondition
Outcomes Utterancesorecton 20 unusuakentences
Notes At baselinehildrenscoedbelav 10%tileon DSS.

Unusuakentencstiucture taughtnoun-meanso-verb-ing

Allocationconcealment B

Sudy Dixon 2001
Methods Randomisedtudy
Authorsdo not describé asarandomisedontrolledrial
Patticipants 8 patticipantsagerange9;00- 15.01
childrendescribedsbeingfrom two townswith potentiallydifferent SESgroups.
Gendedetailsnot provided
Inteventions ClinicianadministezdreceptiveyntaxherapyVisualingandVerbalising
Givenfor 30 minutesaweekfor 10 weeks
2 childrenreceivedraditionaltherapy
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Copyright ©2005 The Cochrane Collaboration. Published by ohn Wile y & Sons, Ltd



Characteristicof included studies(Continuedl

4 receivethalfof traditionalandhalf experimentaherapyand2 receive@xperimentaherapy

Outcomes

AnalyticReadingnventoy

Notes

Childrenhadto scoe 2SDbelav meanon CELFreceptivéest
Only subjectseceivingraditionalonly andexperimentainly usedn analysis

Allocationconcealment B

Sudy Evans[forthcoming]
Methods Randomise@ontrolledTrial
Patticipants 60 paticipantsaged;08
Childrenfrom middleclassirea
Gendemix not stated
Interventions Parentadministezd generalanguagenteventionwith trainingfrom clinician:
WILSTAAR Intervention
24 paticipantsassignetb WILSTAAR condition
36 paticipantsassignetb no treatmentondition
Outcomes REELLanguag®uotients
Notes At baselinehildrenhadto haveREELscoes1SDbelav mean

Allocationconcealment B

Sudy Fey1993
Methods Randomise&ontrolledTrial
Patticipants 30 paticipantsaged3;08- 5;10
21 maleand9 female
SESdetailsnot provided
Inteiventions Paentor Clinicianadministezd expessiveyntaxnteventionbasean focusedtimulationdeliveedfor
180minutesaweekfor 4.5 months
11 childrenassignetb cliniciantreatment
10 assignetb paenttreatment
9 assignetb delayedreatment
Outcomes DSScomposite
Outcomesot usedDSSsubtests
Notes At baselinehildrenhadto scoe belav the 10%tilein expessivéanguage

Allocationconcealment B
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Characteristicof included studies(Continuedl

Sudy Fey1994
Methods Randomise@ontrolledTrial
Phonologyneastesfor Fey1993
Patticipants 26 paticipantsaged;08- 5;10
17 malesand9 females
SESdetailsnot provided
Inteiventions Paentor Clinicianadministezdexpessiveyntainteventionbase@nfocusedtimulatioroverlOmonths
10receivedliniciantherapy
8 receivegaenttherapy
8 receivedelayedherapy
QOutcomes Indirectoutcomesiot usedn mainmeta-analysRercentagef consonantsorectderivedromthe APPR
assessment
Notes Indirectoutcomesookingattheimpactof expessivanterventionson phonology

Allocationconcealment B

Sudy

Fey1997

Methods

Randomise@ontrolledTrial
Follow up of Fey1993

Patticipants

28 paticipantsaged;08- 5;10
Detailsof gendeandSESasFey1993

Inteventions

Parentor Clinicianadministezd expessiveyntaxinterventionbasedn focusedtimulation.Providedin
additionto thatwhichwasprovidedin Fey1993

9 hadfurtherpaenttreatmentisFey1993

9 hadfurthercliniciantreatmentisFey 1993

10 hadno moretreatmenexceptthe 4.5 monthstheyreceiveih Fey1993

Outcomes

Follow-up studynot usedn mainmeta-analysis
DSScomposite

DSSverbs

DSSsentencpoints

Notes

At baselinehildrenhadto scoe belav the 10%tilein expessiveyntax

Allocationconcealment B

Sudy Fudala1972
Methods Randomise@ontrolledTrial
Patticipants 92 paticipantsagedetweenrst and fth grade
Satedthatall socio-economindethnicpopulationsepesented
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Characteristicof included studies(Continuedl

Gendedetailsnot provided

Inteiventions Clinicianadministezd phonologytherapywith or without paentalobsevationof thetherapysessions
All receivedliniciantherapy25 minutesaweekfor 4.5 months but 23 paentsalscattendedherapyonce
aweekand23 paentsalsoattendedherapyonceamonth

Outcomes Arizonaatticulationpro ciencyscale

Notes Child hadmild phonologicalmpairment

Allocationconcealment B

Sudy Gibbard 1994a

Methods Sudy1
Randomise@ontrolledTrial

Patticipants 36 paticipantsagecbetweer2;03- 3;03
Majority of paticipantsin sociaklassels Il, or llIM. Meanmotherage30, meanfatherage33
25malesand11femalesook pat

Interventions Parentaladministezdexpessiveyntaxnterventionemphasisinigow to maximiséanguagesein eveyday
environment
Therapyadministezd on averagd0 minutesaweekover6 months
18 childenreceivegaentalintervention
18 childrenreceivedelayedntervention

Outcomes Reynellexpessiveneasie
Languagsamleoneword scoesandtotal scoes
RAPT
information
Mothersdescriptiorof vocabulagndphraseomplexity
MLU from languagsample
Outcomesot usedCompehensiomeastes,Derbyshie measwgs RenfewGrammar

Notes Childrenhadlesgshan30 wordsandbeat aoneword stagef developmertasean motherrepot

Allocationconcealment B

Sudy Gibbard 1994b

Methods Sudy 2
Randomise@ontrolledTrial

Patticipants 25 paticipantsagedetweer?2.03- 3; 03
Majorityof paticipantsin sociatlasses, 11IM andlIIIN.
Averagenotherage28 and29, avaragiatherage29 and33.5
19 malesand6 femalesook pat
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Characteristicof included studies(Continuedl

Inteventions Clinicianor paentadministezdexpessiveyntaxntervention.Cliniciantherapyfor 30 minutesaweekior
sixmonths paenttherapyfor anaveragef 40 minutesaweelfor sixmonths.Controlsreceivedcognitive
paenttherapybasean Portage
8 childrenreceivedliniciantherapy
9 childrenreceivegaenttherapy
8 childrenreceivedhe paentcontroltherapy

Outcomes Reynellexpessiveneasie
Langaugsampleneword scoe, total scoesandMLU
ParentRepot of vocabularandphraseomplexity
RAPTIinformation
Outcome®xcluded:
AsGibbad (studyl)

Notes Childrenhadesghat 30 wordsandbeatthe oneword stagef development

Allocationconcealment B

Sudy Girolametto 1996a

Methods Randomise@ontrolledTial

Patticipants 16 paticipantsageetweeri;10- 3;02
Detailsof educationemplymentandfamily provided.Mostpatticipantshad nished schoobndwerin
emplyment

11 boysand5 girlstook pait

Inteiventions Parentaladministezd expessiverocabular interventionbasecon HANEN principlesand adaptedor
focusedtimulation
Therapyadministexdfor 150 minutesaweelkfor 10 weeks
8 childrenreceivegaenttherapy
8 childrenreceivedelayedherapy

Outcomes Paentrepot of vocabularsize
Numberof targetwordsin probeesercise
Outcomes®xcludedprobecontrolwords,paentrepot of symboligestues,behaviouscales

Notes Childrenwele belaw the 5%tile on CDI vocabularmeasie

Allocationconcealment B

Sudy Girolametto 1996b
Methods Randomise@ontrolledTrial
Patticipants 25 paticipantsagedetweeri;11- 2;11

All paticipantswee middleclassmosthadcompletegostsecondgreducatiorandall weke eitherhouse
wivesor working
Gendedetailsnot given
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Characteristicof included studies(Continuedl

Inteiventions

Parentaladministezdexpessiveocabularinterventionbasean HANEN priniciplesadaptedor focused
stimulation Deliveedover11 weekdor 150 minutesaweek

12 childrenreceivegaentintervention

13 childrenreceivedelayedntervention

Outcomes

Rangef motheroutcomeshatwee not used

Child outcomes:

Vocabular andphraseomplexityasdeterminedy the CDI

Numberof diffeentwords,andutterancefom alanguageample
Posttestprobedor targetwords

OutcomedExcluded:

Controlword measies, Targetwordsin interactionmulti-word utterances

Notes

Childrenwele belav the 5%tile on vocabulgrasdeterminedby the CDI

Allocationconcealment B

Sudy Girolametto 1997
Methods Randomise@ontrolledTrial
Phonologyutcomesor Girolametto(b)
Patticipants 25 paticipantsagecbetweeri;11- 2;11
SESdetailsasGirolamettol996ball paticipantsmiddleclass
Provideggendedetails22 malesand3 femalesook pat
Interventions Parentaladministezd expessiverocabular interventionbasecon HANEN principlesand adaptedor
focusedtimulation
12 receivegaentintervention
13 receivedelayedntervention
Outcomes Indirectphonologyoutcomesiot usedn mainmeta-analysis:
Differentvocalisation
Syllablestucture atlevell,2,3
Consonantsventoy: earlymiddle late
Consonanposition;initial and nal
Propottion of consonantsortect
Notes This studyrepotstheindirecteffect®f anexpessivéreatmenbn phonology

Allocationconcealment B

Sudy Glogowska,2000

Methods Randomise@ontrolledTial

Patticipants 159 paticipantsagedetweeri;06-3;06
Just over half of children wele receivingchild cae. Most mothershad completedO' leveleducatiora
minority eitherhadno quali cationsor had'A’ levels
120malesand39 femalesook pat
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Characteristicof included studies(Continuedl

Inteiventions

Clinicianadministezdinterventionfocusingon avarietyof languagarasPatticipantson averageeceived
therapyfor 10 minutesaweelfor 8.4months

71 childrenreceivedlinicianintervention

88 childrenreceivedelayedntervention

Outcomes

Primauy:

PLS:Auditory CompehensiomndExpessivéanguage
PhonologicdErrors

Outcome®xcluded:
BristolLanguag®evelopmen§cale

Improvemenin 12 months
Therapyoutcomameasiegs.impairmentdisability handicapwellbeing
Attention

Play

Socialisation

Eligibility for therapyl2 monthslater

Notes

Childrenneededo bel.25SDbelav mean
Includedchildrenwho couldhavgust phonologydif culites, justexpessivelif culties or both expessive
andreceptivalif culties. Howeveall paticipantsanalysetbgether

Allocationconcealment A

Sudy

Headl1975

Methods

Randomise@ontrolledTial

Patticipants

28 paticipantsageetweer;00- 12;00
No detailggivenconcerninggendeor SES

Inteventions

Clinicianadministezdlanguag@terventionaspart of asummeicampfor childrenwith severspeecland
languagdif culties.

14 childrenreceivedeceationgames

14 childrenreceivegercpetuaiotor activities

Outcomes

NorthwestSyntaxTest:expessive
GoldmanFristoeTestof Articulation
Outcome®xcluded:
BasicConceptnventoy

Oral CommissiomDetroit TestPart 7,
PeabodyPicture Vocabular Test
Northwestestof receptivesyntax

Notes

Severitylevelor dif culties of childrennot speci ed

Allocationconcealment B

Sudy Lancaster1991
Methods Randomise@ontrolledTrial
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Characteristicof included studies(Continuedl

Patticipants

15 paticipantsagedetweer8;044;05

12 malesand3 femalesook pat.

Detailgprovidedonfamilyhistory andearlydevelopmenMajorityhadfamilyincidencef speecHif culties
andtwo hadalanguagedelay

Inteventions

Clinicianor paentadministezd phonologyintervention
Clinicianprovidedaneclectiapproachpaenttherapywasbasewn auditoy bombadment
Therapyadministezd over6 months.On averagehildren received. 7 minutesof therapya weekwhile
paentsreceiveémaximumof 9 minutesof trainingaweek

5 childrenreceivedliniciantherapy

5 childrenreceivegaenttherapy

5 childrenreceivedelayedherapy

Outcomes

CompositéDeviancyscoe

Notes

Childrenneededo haveastandad scoe of belav 80 on the EAT

Allocationconcealment B

Sudy

Law 1999

Methods

Randomise@ontrolledTrial

Patticipants

43 paticipantsagedetweer2;09- 3;03
24 malesaand14 femalesat theendof the project.
Majorityweke from lowerSESandwee from ethnicminorities.

Inteiventions

Clinicianor Parentadministezd expessivandreceptivéanguagétervention.Cliniciantherapyfocused
on auditol processingndword mapping ParenttherapyusedHANEN principles

Therapywas450 minutesaweelfor 6 weekgclinician)or 150 minutesfor 10 weekgpaent)

17 childrenreceivedliniciantherapy

11 childrenreceivegaenttherapy

10 childrenreceivedelayedherapy

Outcomes

BPVS

PLS:expessivandreceptive

ParentRepot: vocabulaf andphraseomplexity.anguageampletotal communicatioracts MLU
Outcome®xcluded:

Reynell

Irregulamounsandverb<CDI

Behaviour

Child and<elf: Family Grid

Languagseampleinitiation, responsivenesiscoursenaintainersgschosnouns verbspaentbehaviours

Notes

Child wee belav 1.5SDon compehensiomeaswes

Allocationconcealment A
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Characteristicof included studies(Continuedl

Sudy Matheny1978
Methods Randomise@ontrolledTial
Patticipants 24 paticipantsagetetweerd;05- 6;10
All paticipantswee describedswhite,no detailof gendeare given
Inteiventions ClinicianadministezdtherapyprogrammedvlonteeyLanguagérogrammedeliveedover ve months
8 paticipantsreceiveaiticulationtherapy
8 paticipantsreceive@xpessiveyntaxherapy
8 paticipantsreceivedo therapy
Outcomes PAT (phonology)
PCLT (syntax)
Notes Childrenhadrelativelymild dif culties: 7 consonantsrrorson PAT andnot abaelevelé on PCLT.

Lookedat indirecteffectsaswell asdirecteffect®.g.childrenwho hadsyntaxprogrammelsogot assessed
onphonologyandviceversa

Allocationconcealment B

Sudy Mulac 1977
Methods Randomise@ontrolledTrial
Patticipants 9 paticipantsaged4;04- 6;03
6 malesand3 femalepaticipated no detailof SESare given
Inteventions ClinicianadministezdMonteeyoperantanguagprogrammevith additionabutdooractivitieandhome
activitiedor the childrenin the programmendadditionalessonsondition.On averagehildrenreceived
67 minutesof therapyaweelkfor 4 weeks.
Focusof theinterventionwason'is interrogative
3 childenreceivedticulationtherapy
3 childenreceived/lontereylanguagerogramme
3 childenreceivedlonterylanguagerogrammendadditionalexerciseto facilitategeneralisation
Outcomes Extraclinic measwasof 'is interrogativeneasies
Notes Focuson the generalisatioof 'is interrogative

Childrenonly hadto fail thiscomponentn orderto beincludedn the study

Allocationconcealment B

Sudy Munro 1998
Methods Randomise@ontrolledTrial
(not all paticipantscouldberandomised)
Patticipants 13 paticipantsaged;115;05
6 boysand5 girlspaticipated no detailsof SESvee provided
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Characteristicof included studies(Continuedl

Inteiventions

Clinicianadministezdinteventionfor phonologyk/ and/g/.
Therapyadministexdfor 60 minutesaweekfor 6 weeks

7 receivedimmediateéherapy

4 receivedelayedherapy

Outcomes

EAT

targetsoundsn intial position

Re-tellingastory with targetsounds

repetitionof ve lexicaitemsfour timeseach
Outcome®xcluded:CVC imitationtaskusingtargetsounds

Notes

Not all childrenhadsigni cantphonologicadlelaysThe averagmeanSSwas 70 buttherangevasbroad
48-101

Allocationconcealment B

Sudy Reid 1996
Methods Randomise@ontrolledTrial
(sub-groumnalysis)
Patticipants 30 paticipantsaged3;065;06
No detailsare providedof gendeor SES
Inteventions Clinicianadministezd phonologyinterventionusingMetaphon.
30 minuteggivenaweeklastingup to 10 weeks
8 childrenreceivednetaphorstagel only
7 childrenreceivednetaphorstages and2
15 childrenreceivedelayedherapy
Outcomes EAT
Occurancef PhonologicaProcesssubtesfrom Metaphorresources
Notes Childrenhadto getlesthan85SSon EAT

Thisisasub-groumnalysisf whatwasanon-goingtrial: groupsacknevledgedo beunequabndmedian
guresrepoted

Allocationconcealment B

Sudy Robertson 1997
Methods Randomise@ontrolledTrial
(Sudy1)
Patticipants 20 SLI paticipantsand10 agematchegeeragedetweerd;08- 5;01
Provideshe meanamountof maternakducationexperimentajroup:14 years
controlgroup:15.4years
In SLIgroupl3 paticipantsvee maleand7 weefemale
Interventions Playinterventionfor expessivearrativdanguage20 minutesof therapyaweekprovidedover3 weeks
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Characteristicof included studies(Continuedl

10 SLIchildrenplayedwith eachotherin pairs
10 SLIchildrenwek pailedwith anormalpeer

QOutcomes Languag&ampleNumberof wordsin script,numberof differentwords,numberof playrelatedhemes
Outcomeexcludednumberof linguisticmarkers
Notes Childrenhadsevezrecpetivelif culties aswellasexpessivdif culties (2SDbelav mean)

Allocationconcealment B

Sudy Robertson 1999
Methods Randomise@ontrolledTrial
Patticipants 24 paticipantsagedL;09- 2;06
Patticipantsare describedscomingfrom whitemiddle-classouseholds
12 malesand9 femalesnishedtheprogramme
Inteiventions Clinicianadministezdinterventionfor expessiveocabularandsyntaxChild centedapproacho provide
generastimulation Therapyadministezdfor 150 minutesaweelfor 12 weeks
12 childrenreceivedlinicianintervention
12 childrenreceivedelayedntervention
Outcomes Languag&mple MLU, total numberof words
Parentrepot of vocabular (CDI)
Outcome®xcludedSressandbehavioumeaswas % of intelligibleutterances
Notes This studywasalsoanunpublishedhdthesis.

Children could havereceptivelif culties but only two did. Most only had expessivalif culties belav
10%tileon vocabularmeasueof CDI

Allocationconcealment B

Sudy Ruscello1993

Methods Randomisedtudy
(authordoesot sayit isarandomisedontrolledstudy)

Patticipants 12 paticipantsageetweert;015;08
8 malesand4 femalepaticipatedn the studyno SEScharacteristiege given

Inteiventions Clinician administezd phonologyinterventionwith additionalinterventionfrom paentsusing Speech
Viewersoftwae.
Onegroupreceivedlinicianadministezdinterventionfor 120minutesaweekfor 8 weeksA secongjroup
receivedoth paentandclinicianadministezdtreatmentvith onel hoursessioprovidedbytheclinician
andonelhoursessioprovidedbythe paent

Outcomes 30itemnamingsampléncludingwords,phrasesandsentences
KhanLewisPhonologicahAssessment

Notes Childrenhadto scoe belav the 15%tileon KhanLewisphonologicadnalysis.
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Characteristicof included studies(Continuedl

Allocationconcealment B

Sudy

Rvachewl994

Methods

Randomise@ontrolledTrial

Patticipants

27 paticipantsaged;06- 5;06
21 malesand6 femalepaticipatedno SEScharacteristiese provided

Inteventions

Clinicianadministezdphonologicaherapywith additionabudito discriminatioriask Therapydeliveed
for 45 minutesaweekover6 weeks.

Experimentagrouphadto identify correctandincorectpronunciationsf the samevord
Traditionalgrouphadto discriminatdetweeraminimal pair

Thethird grouphadto discriminatdetweeranon minimalpair of words

10 childrenreceivednexperimentauditol discriminatiortask

9 childrenreceivedtraditionalauditol discriminatiortask

8 childrenreceiveadiscriminatiorgamenot basen minimalpairs

Outcomes

Auditory word discriminatiortest
Objectnamingspeeclsample
Outcome®xcluded/sh/ centroid

Notes

The criteriastatedthat children hadto be non-stimulabldo /sh/ howeverall but two children alsohad
moderat@r sevexphonologicatielayasshavn by CAPP

Allocationconcealment B

Sudy Rvachew2001
Methods Randomise@ontrolledTrial
Patticipants 48 paticipantsagedneard;02
GenderandSEScharacteristi@e not provided
Inteventions Clinician administezd phonologicainterventionwith traditionaltherapytargetingthe earlydeveloping
soundsvascompaedto interventionthattargetedhe laterdevelopingounds
24 childrenreceivedreatmenfor earlydevelopingounds
24 childrenreceivedreatmenfor latedevelopingounds
Interventiondeliveedfor 30 minutesaweelfor 12 weeks.
Outcomes Probedor eachtargetsound
PPKP:phonologicapro le
Percentagef consonantsoriectin conversation
Notes Childrenhadmoderatéo sevephonologicadlelaymajorityfell belav the rst percentil¢39 paticipants),

allfell belav 9%tile.

Allocationconcealment B

Speech and language thera py inter ventions for childr en with primar y speech and language delay or disorder (Review) 32
Copyright ©2005 The Cochrane Collaboration. Published by ohn Wile y & Sons, Ltd



Characteristicof included studies(Continuedl

Sudy Schwatz 1985
Methods Randomise@ontrolledTrial
Patticipants 10 paticipantsaged®;08- 3;04
All paticipantswere male no SEScharacteristiagee provided
Inteiventions Clinicianadministezd expessiveyntaxntervention.
Therapyadministezdover3 weeks
8 receive@xperimentahtervention
2 sevedascontrolgroupreceivingnterventionwithout targetutterances
Outcomes Multiword utteranceasedwith thetargetstimuli
Notes Childrenhadareceptivdif culty approximatel§-9monthsbehindCA, andanexpessivdif culty approx

12-16 monthsbehindCA

Allocationconcealment B

Sudy Shelton 1978
Methods Randomise&ontrolledTrial
Patticipants 60 paticipantsagedapproximatelpetweers;00-4;06
The gendenf paticipantswasot statedBilingualchildrenweeincludedwith two in eachcondition
Inteiventions Parentadministezd speeclprogrammed.isteningtherapybasedn auditol discriminationrcompaedto
moretraditionalreadingandtalkingtherapyanddelayedreatment
Therapyadministezd for 57 days(listeningfor 5 minutesa dayandreadingandtalkingfor 15 minutesa
day)
20 childrenreceivednexperimentdisteningtherapy
20 childrenreceivedreadingandtalkingtherapy
20 childrenreceivedelayedreatment
Outcomes Auditory associatioaubtesof ITPA
McDonaldSceening
ArticulationTest
OutcomedExcluded:
Testof auditoy discriminationguietandnoise
NorthwestSyntaxSceeningReceptiveneasiug
Discriminatiortest:phoneidenti cation
ErrorRecognition
TemplinDarleyArticulationSceening
subtestss/ /r/ /k/ /f/ of McDonald
Notes Child hadto scoe belav theiragerangeon TemplinDarley

Allocationconcealment B

Speech and language thera py inter ventions for childr en with primar y speech and language delay or disorder (Review) 33
Copyright ©2005 The Cochrane Collaboration. Published by ohn Wile y & Sons, Ltd



Characteristicof included studies(Continuedl

Sudy

Sommersl962

Methods

Randomise@ontrolledTrial

Patticipants

80 patticipantsbut datafrom 40 paticipantsconsidexd 'slov learnersvasnot used.
Patticipantshadameanmageof 7.44

The studycontainedewemiddleclassnotherghantheauthorsgdescribedsrepesentativeggendedetails
arenot provided

Inteiventions

Clinicianadministezd speectherapywith paentaltrainingin halfof theconditionsTherapywasadmin-
isteedfor 200 minutesaweekfor 4 weeks

10 childrenreceivedéhdividualandpaenttraining

10 childrenreceivedéhdividualandno paenttraining

10 childrenreceivedroupandpaenttraining

10 childrenreceivedroupandno paenttraining

Outcomes

McDonaldDeepTestof Articulation

Notes

Aswellastrainedanduntrainedpaentsalsocompagesgroupandindividualtherapy
The severityf thesechildrenis uncleabut mostimprovedthe equivalenof 2-3 phonemes.

Allocationconcealment B

Sudy Sommersl964

Methods Randomise@ontrolledTial

Patticipants 80 patticipantswith ameanageof 7;09 (approx)
Gendedetailsare not provided paticipantswee mostlydrawnfrom sociaklasseg and VI
Mothershadto haveeitherwhatwasconsidexd a healthyor unhealthyattitudeasmeasiwed by the PARI
attitidetest

Interventions Clinicianadministezd speectherapywith additionainterventionfrom trainedpaentsfor halfthe patic-
ipants
Therapyadministezdfor 200 minutesaweekfor 4 weeks

Outcomes McDonaldDeepTestof Articulation

Notes Paent attitudesgradedon basisof scoesfrom the Parental attitude researclinstument. Note this has

limitationsin its applicabilityto curentculture
Childrenhadapproximatelgixsoundshattheymisaticulated

Allocationconcealment B

Sudy Sommersl966

Methods Randomise@ontrolledTrial

Patticipants 240paticipantsagetbetweergrade® and6 with mild or moderatspeechlif culties
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Characteristicof included studies(Continuedl

Patticipantswee predominentlyfrom a middle classackgroundsociaklassek Il or lll, gendemetails
wee not provided

Interventions Clinician administezd speechherapywith half of the paticipantsreceivingndividualtherapyand half
receivingyrouptherapyOn averagehildrenreceived0 minutesof therapyaweelfor 8.5 months.
Patticipantssplitby ageandseverityo receivesithergroupor individualtreatment

Outcomes McDonaldDeepTestof Articulation

Notes Childrenweee splitinto 12 conditionse.g.

1. grade2, mild, individual
2. grade2, moderateindividuale.t.c
Childrenwith mild disodersmayonly havehadapproximatel® mis-aticulations

Allocationconcealment B

Sudy Sutton 1999
Methods Randomise@ontrolledTrial
Patticipants 22 paticipantsaged;07
No SEharacteristicw gendedetailsare provided
Inteiventions WILSTAAR:Paentadministezdgenerdanguagterventiondesignetb facilitatdanguagdevelopment
in rst yearof life. Childrenreceive® homevisitsoverfour months controlchildrenreceivedwo visits
13 childrenreceive@VILSTAAR Intervention
9 childrenassignetb no treatmentontrol
Outcomes REELlanguageguotients
Notes Therapisthadto providea x ednumberof sessiorsothisdiffersfromtheoriginalWILSTAAR programme

Childrenhadto fail Wsceenandhaveastandat scoe of belav 85 on REELto beincluded

Allocationconcealment B

Sudy Tufts 1959
Methods Randomise&ontrolledTrial
Patticipants 30 paticipantsagedneans;00
Of the paentsin the interventiongroupsnonehad collegedegeesand 2 hadnot nished high school.
Gendedetailsveenot provided
Inteiventions Clinicianor paentadministezdspeecltherapy
Therapyadministezdfor 60 minutesaweekfor 7 months
10 childrenreceivedlinictherapy
10 childrenreceivegaenttherapy
10 childrenreceivedo therapy
Outcomes Ranksasgivenby a panelof judges
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Characteristicof included studies(Continuedl

Notes Childrenwith mild andsevezdif culties asratedby the panelof judgesvee excludedfrom the study

Allocationconcealment B

Sudy Wilcox 1991
Methods Randomise&ontrolledTrial
Patticipants 20 paticipantsagerangel;08- 3;11

Gendedetailand SEScharacteristi@se not provided

Inteventions Clinicianadministezd expessive&ocabular intervention. Therapyprovidedfor 90 minutesa weekfor 3
monthsin individualconditionand360 minutesaweekin groupconditionfor threemonths
10 paticipantsreceivedhdividualintervention
10 paticipantsreceivedlassroorhasedjroupintervention

Outcomes Overalluseof targetwordsin clinic sessions.
Outcome®xcludedseperatproductiveandadditionaluseof targetwordsmeaswadin clinic
Homemeasues

Notes Childrenhadto scoe 1.5SDbelav mearnon bothexpessivandreceptivecalesf the sequencedventoy

of communicatiordevelopment

Allocationconcealment B

APPRAssessmeaf PhonologicaProcesseBPV S British Picture Vocabular ScaleCA: Chronologicahge,CAPP:?,CDI: Com-
municativeDevelopmentdhdex,CELF:Clinical Evaluatiorof Languagéundamental€)SS:Developmentaientencé&coe, EAT:
EdinburghArticulationTest, HANEN: ?,ITPA: Illinois Testof PsycholinguistidPropeties,MLU: MeanLengthof UtterancePLS:
Pre-schoolLanguagescalePAT: Picture Articulation Test,PCLT: PPKP:PPVT. PeabodyPicture Vocabulay Test,RAPT Renflew
Action Picture TestREEL:ReceptivEmergentanguag8caleSES Socio-Economi&atus SLI: Soeci cLanguagimpairmentSS:
Sandad Scoe, WILSTAAR: Ward infantLanguag&ceeninglest:AssessmemficceleratiorRemediation.

Characteristicof excludedstudies

Allen1986 Sudy focusesn mis-aticulationof /s/ without signi cantphonologicatlelay

Christenser,981 Sudy investigateshildrenwith tonguethrustingbehaviour

Clarke1993 Sudy focusesn childrenwhomis-aticulate/r/ whodo not havesigni cantphonologicatielay

Corte 2001 Sudyfocusesn readingwith no languageneasies

Costellal978 Sudy focusesn mis-aticulationof /s/

Elliot 2002 Sudy focusesn behaviouandwhileit is corelatedo alanguageutcomethisis only measwedat follow-up
Evansl974 Sudy focusesn mis-aticulationof /s/ without signi cantphonologciatielay Participantscouldhaveno more

than ve mis-aficulatedsoundsindthe meanwas2.2 sounds

Gillam 2001 Sudy of four paticipantsandomlyassignetb four differentconditionsNoneof thefour paticipantdakegar
in whatis describedsacontroltherapy
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Characteristicof excludedstudies(Continuedl

Groher 1976 Sudydoesotemply theuseof acontrolgroup Thestudyuseshreedifferentconditiondut noneare speci ed
asbeingacontrolcondition.

Hesketl2000 Randomisatioprocesdescribedssemi-randonandtherefoe notincluded.

Kot 1995 The studyfocusesn changes communicatiobehavioursatherthanon measuwesof languagénprovement

Mowrer 1987 Sudy focusesn mis-aticulationof /s/ and/z/ withoutsigni cantphonologicaproblems

Powell 1984 Sudyfocusesn mis-aticulationof stopandliquid, andfricativeandliquid clustersvithoutasigni cantphono-
logicaldelayDescribe#selfasamultiplebaselinelesign.

Robetson1997b  (Sudy2) Multiple baselinexperiment

Ruscelldl979 Sudy focusesn mis-aticulationof /s/ and/r/ withoutasigni cantphonologicatielay

Sage2001 Participantswee randomlysampledbut no mentionis madeof randomallocation

Shelton1978b (Sudy 2) Usegaticipantsfrom studyl andhasalargedegeeof attrition from onestudyto the next(66%).

Torgesenl 996 Sudy measiwgsoutcomesisingliteracymeasies

Tyler1991 Sudy doeqot useacontrolgroup All paticipantsreceiveitheranexpessiver phonologicahpproactto their
dif culties

Zdon, 1968 Sudy focusesn mis-aticulationof /er/ without signi cantphonologicadlif culty. Patticipantscouldhaveno

morethanthreespeecimis-aticulations.

Characteristicof ongoingstudies

Sudy

Boyle, Ongoing

Trial nameor title

Evaluatiorof SoeechandLanguag&herapy

Patticipants Approximatel250 childrenwith persistingxpessivand/orreceptivelif culties

Inteiventions Groupor Individualtherapydeliveedby atherapisbr acliniciancompaedto childrenreceivingommunity
deliveedspeeclandlanguagéherapy

Outcomes No dataavailable

Sarting date ns

Contactinformation Prof ame®Boyle

Depatmentof PsychologyUniversityof SrathclydeGrahamHills Building, 40 Georgegtreet,G1 1QE

Notes
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Characteristicof ongoingstudies(Continuedl

Sudy

Broom eld, FC

Trial nameor title

Evaluationof the clinical effectivenessf speectandlanguagéherapyfor children with a primary speech/
languagéisability

Patticipants 730 patticipantsof whom75% wee agedbetweer?-6 yearld. All childreninvolvedhadbeenident ed as
havinga primary speeclandlanguagéelay/disater

Inteiventions Routineclinictherapyasit wasnormallyoffered.
Clinicianinterventionsn groupor individualsituations

Outcomes Overaldifferencéetweetreatedindnon-treatechildrenatsixmonthsvas 32thiswasstatisicallysign cant
difference ubgroupanalysesy typeof disodernot availablattime pr reviewpublication

Sarting date 01.02.1999

Contactinformation Ms JanBroom eld
TeesandNorth EastYorkshie NHS Trust, 157 South eld Road,MiddleboroughTeesideT S13HF

Notes

Sudy O'Hare, Ongoing

Trial nameor title

Theeffectof adaptivérainingin auditoly temporaprocessingnspeci clanguagampairmentarandomised
controlledrial of 'FasterWord' on Scottiskchildren

Patticipants Childrenageds-8 with speci clanguagempairment

Interventions Fastl®rWord: Softwae programme

Outcomes No dataavailable

Sarting date 01.08.00

Contactinformation Dr AEO'Hare
Lothian UniversityHospitaldNHS Trust, Community Child HealthSewvices 10 Chalmer<LrescentEdin-
burgh,Mid-Lothian,EH9 1TS

Notes

ADDITIONAL TABLES

Table01 MethodologicalQuality (A-L)
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Table01 MethodologicalQuality (A-L) (Continued)

Almost
(1998)

Barratt
(1992)

Cole
(1986)

Courtwright B

(1979)

Dixon
(2001)

Evans
(Forth-
coming)

Fey(1993)

Fey(1994)

Fey(1997)

Fudala
(1972)

Gibbad
(1994a)

Gibbad
(1994b)

Giro-
lametto
(1996a)

Giro-
lametto
(1996b)

Giro-
lametto
(1997)

Glo-
gavska
(2000)

Head
(1975)

B

vy}

o @

A A

B A

A B

B B

B A (none)
B A

C A
(mothers

education)

A A

A

A B

A A (none)
A A (none)
C (be- A (none)
haviour)

A A (none)
A A (none)
A A

B A

A (last
known
scoes
used)

A (none)

C

A (none)

A (none)

A (none)

A (none)

A (none)

A (none)

C (.15)

A(.07)

A (none)

C (.10)

A(.03)

A (none)

A(.06)

A (none)

A (none)

A (none)

A (none)

A (none)

A(.03)

C(.11)

A(toT)

@

A(toT)

B

>

Speech and language thera py inter ventions for childr en with primar y speech and language delay or disorder (Review)

Copyright ©2005 The Cochrane Collaboration.

Published by hn Wile y & Sons, Ltd



Table01 MethodologicalQuality (A-L) (Continued)

Law
(1999)

Key:

A

A:
randomi-
sation
methods
explained

B:
randomi-
sation
methods
not
explained

C:
randomi-
sation
methods
not
adequate

A C (esteem,
behaviour)
A: A: baseline

assessors charac-
blind at teristics
preand repoted
posttest

B: B: baseine
blinding character-
not isticsnot

repoted repoted

C: C: baseline
blinding charac-
atpre-test teristics
only repoted
to be
different

Table02 MethodologicalQuality (M-Z)

Sudy
Matheny
(1978)

Mulac
(1977)

Munro
(1999)
Reid

(1996)

Robetson
(1997)

Robetson
(1999)

Ruscello
(2993)

Randomi-
sation

B

us]

Blinding

of

Assessor Baseline

B A

A B

A B

B C
(medians)

C A

B A

B A

A

A: with-
drawals
accounted
for

B: with-
drawals
not

repoted

C: with-
drawals
not
accounted
for

With-
drawals

B

A
A (sub-
group)
B

A

analysis)

C

A: missing
values
accounted
forin
analysis

B:no
missing
values
shavn

C: missing
values
discounted
from
analysis

Missing
Values

B

A (sub-
group)
B

C(12)

A:
attrition
~.10

B: attrition
not
repoted

C:
attrition
.10

Attrition

B

C (.15)

A (sub-
group)

C (.13)

B

A:
intention
to treat
analysis

B:
intention
to treat
analysis
not used

Analysis

B

C

A: power
calculation
and

suf cient
pattic-
ipants
recuited

B: power
claculation
not
repoted

C: power
calculation
completed
butin-

suf cient
patic-
ipants
recuited

Power

A

A: charac-
teristics
provided
in main
arasof
language

B: charac-
teristics
repoted

in araof
investiga-
tion

C: charac-
teristics
unclear

Eligibility

A
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Table02 MethodologicalQuality (M-Z) (Continued)
Blinding
Randomi- of With- Missing

Sudy sation Assessor Baseline drawals  Values Attrition Analysis  Power Eligibility

Rvachew B A A A B B B B A

(2001)

Schwaz B C B B B B B B A

(1985)

Shelton B B A A C A (.08) B B A

(1978)

Sommers B B A B B B B B B

(1962)

Sommers B B B B B B B B B

(1964)

Sommers B A B C C C (.10) B B B

(1966)

Qutton B B B B B B B B A

(1999)

Tufts B A A B B B B B B

(1959)

Wilcox B B A B B B B B A

(1991)

Key A: A: A: baseline A: with- A:missing A:7.10 A: A:power  A:charac-
methods assessors charac- drawals values attrition intention  calculation teristics
of blind to teristics accounted takeninto to treat completed in main
randomi- group repoted  for accountn analysis and linguistic
sation allocation analysis used sufcient aras
explained atpreand pattic-

posttest ipants
recuited
B: B: B: baseline B: with- B: no B:attrition B: B:power  B:charac-
methods  blinding character- drawals missing not intention  claculation teristicsn
fo not isticsnot  not values repoted  to treat not mainara
randomi- repoted repoted repoted shavn analysis  repoted of study
sationnot not
explained repoted
C: C: C: baseline C: with- C:missing C:ce.10 C:power C:charac-
methods assessors charac- drawals values attrition calculation teristics
of blind at teristics not discounted completed unclear
randomi- pre-test repoted accounted in analysis but in-
sation only to be for suf cient
inadequate different pattic-
ipants
recuited
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GRAPHS

Comparison01 Speechand languagentervention vesusdelayed or no treatment

Outcometitle

01Expessivphonologyutcomes
02 Receptivgphonologyutcomes
03 Expessiveyntaxoutcomes

04 Receptivesyntaoutcomes
05Expessiveocabularoutcomes
06 Receptiverocabularoutcomes
07 Compositdanguageneasias

08 Subgroupanalysig¢clinician
onlydata)

09 Subgroupanalysigtrialsof
longerthaneightweeks)

10 SubgroupAnalysigexcluding
datafrom children with
receptivand expessive
dif culties)

11 Sensitivityanalysigexcluding
studiesiot repoting attrition)

12 Sensitivityanalysigexcluding
studiesiot repoting blinding)

No. of
studies participants

No. of

Satisticalmethod

SandadisedMeanDifferencg Random»P5%
Cl
SandadisedMeanDifferencg Random»P5%
Cl
SandadisedMeanDifferencg Random»P5%
Cl
SandadisedMeanDifferencg Random»P5%
Cl
SandadisedMeanDifferencg Random»P5%
Cl
SandadisedMeanDifferencg Random»P5%
Cl
SandadisedMeanDifferencg Random®P5%
Cl
SandadisedMeanDifferencg Random»P5%
Cl
SandadisedMeanDifferencg Random»P5%
Cl
SandadisedMeanDifferencg Random»P5%
Cl

SandadisedMeanDifferencgRandomP5%
Cl
SandadisedMeanDifferencgRandomP5%
Cl

Comparison02 Speechand languagéntervention versusgeneraktimulation programmes

Outcometitle

01Expessivphonologyutcomes
02 Receptivphonologyutcomes
03 Expessiveyntaxoutcomes

04 Receptiveyntaoutcomes
05Expessiveocabularoutcomes

06 Receptiverocabularoutcomes

No. of
studies participants

0

No. of

0

Satisticalmethod

SandadisedM eanDifferencg Random»P5%
Cl

SandadisedM eanDifferencg RandomP5%
Cl

SandadisedM eanDifferencg Random»P5%
Cl

WeightedMeanDifferencgFixed)95%Cl
SandadisedM eanDifferencg RandomP5%
Cl

WeightedVeanDifferencg Fixed)95%Cl

Effectsize

SQubtotalsonly
SQubtotalsonly
SQubtotalsonly
SQubtotalsonly
SQubtotalsonly
SQubtotalsonly
SQubtotalsonly
SQubtotalsonly
SQubtotalsonly

SQubtotalsonly

Subtotalsonly

Subtotalsonly

Effectsize

Subtotalsonly
Subtotalsonly
Subtotalsonly

Not estimable
Subtotalsonly

Not estimable
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Comparison03 Sheechand languagenterventionsversustraditional speectand languageprogrammes

No. of
studies participants

Outcometitle

01Expessivphonologyutcomes
02 Receptivgphonologyutcomes
03 Expessiveyntaxoutcomes

04 Receptiveyntaoutcomes
05Expessiveocabularoutcomes
06 Receptiverocabularoutcomes
07 Compositdanguageutcomes

08 Subgroupanalysig¢clinician
versupaent)

09 Subgroupanalysigexcluding
datafrom children with
expessivandreceptive
dif culties)

Title

Authors

Contribution  of author(s)
Issue protocol rst published
Review rst published

Date of most recent amendment

Date of most recent
SUBSTANTIVE amendment

What' s New

Date new studies sought but
none found

Date new studies found but not
yet included/e xcluded

Date new studies found and
included/e xcluded

Date authors' conclusions
section amended

Contact address

No. of

Satistical method

SandadisedMeanDifferencg Random»P5%
Cl
SandadisedMeanDifferencg Random»P5%
Cl
SandadisedMeanDifferencg Random®P5%
Cl
SandadisedMeanDifferencg Random»P5%
Cl
SandadisedMeanDifferencg Random»P5%
Cl
SandadisedMeanDifferencg Random»P5%
Cl
SandadisedMeanDifferencg Random»P5%
Cl
SandadisedMeanDifferencg Random»P5%
Cl
SandadisedMeanDifferencg Random»P5%
Cl

COVER SHEET

FPeechandlanguagénherapyinterventiongor childrenwith primary speeclandlanguage

delayor disoder

LawJ,GarettZ, NyeC

Effectsize

Totalsnot selected
SQubtotalsonly
SQubtotalsonly
Totalsnot selected
SQubtotalsonly
Subtotalsonly
SQubtotalsonly
SQubtotalsonly

SQubtotalsonly

All authorshavecontributedo the datacollectionanalysiandwriting of thisreview
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Informationnot suppliecby author

Informationnot suppliedby author
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GRAPHS AND OTHER TABLES

Fig. 1. Comparison 01 Speech and language inter vention vesus delayed or no tr eatment

01.01 Expr essive phonolo gy outcomes
Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 01 Speectandlanguagénterventionvesusdelaed or no treatment

Outcome: 01 Express&phonologyoutcomes

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMleanDifference(Random)
N Mean(SD) N Mean(SD) 95%Cl (%) 95%Cl
01 Productiorof targetsound
Munro1998 7 10.14(9.26) 4 1.88(2.46) —— 100.0 0.98[-0.352.31]
Subtota(95%Cl) 7 4 T— 100.0  0.98[-0.352.31]

Testfor heterogeneitynot applicale
Testfor overallefectz=1.45 p=0.1

02 Variabilityin productionof targetsound
Munro1998 7 115709.74) 4 3.13(5.13) - 100.0  0.91[-0.412.23]

Subtota(95%Cl) 7 4 B 100.0 0.91[-0.41,2.23]
Testfor heterogeneitynot applicale
Testfor overallefectz=1.35 p=0.2

03 Measuresf overallphonologicadlevelopment

Almost1998 13 -34.70(7.90) 13  -48.20(10.90) —— 149  1.37[0.502.24]
Glogavska2000 70 -27.20(22.76) 81  -34.35(28.66) - 320  0.27[-0.050.59]
Lancastet991 10 -36.59(19.17) 5  -45.60(12.51) o 10.9  0.49[-0.61.1.58]
Mathery1978 8  -6.62(2.39) 8  -8.87(3.23) — 12.0  0.75[-0.281.77]

-40 -20 0 2.0 4.0

Faours no treatment Faours treatment (Continued o )
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(::: Continued

Study Treatment Control StandardiselleanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%ClI (%) 95%ClI

Munro1998 7 75.14(14.14) 4 68.25(5.45) T 8.8 0.53[-0.73,1.79]

Shelton1978 30 7.71(8.18) 15 9.70(11.20) —- 21.3 -0.21[ -0.830.41]
Subtota(95%CI) 138 126 - 100.0  0.44[ 0.01,0.86]
Testfor heterogeneitghi-square=9.38f=5 p=0.0912 =46.7%
Testfor overallefectz=2.01 p=0.04
04 Percentagef consonantsomectin corversation

Almost1998 13 72.50(9.60) 13 50.40(12.60) - 100.0 1.91[ 0.96,2.86]
Subtota(95%Cl) 13 13 - 100.0 1.91[ 0.96,2.86]
Testfor heterogeneitynot applicale
Testfor overallefectz=3.93 p=0.00009
05 Re-telling story with targetsound

Munro1998 7 50.43(42.67) 4  1.25(2.17) —l— 100.0 1.29[-0.112.69]
Subtota(95%Cl) 7 4 — 100.0 1.29[-0.11,2.69]
Testfor heterogeneitynot applicate
Testfor overallefectz=1.80 p=0.07

40 20 0 20 40
Faours no treatment Faours treatment

Fig. 2. Comparison 01 Speech and language inter vention vesusdelayed or no tr eatment

01.02 Receptiv e phonolo gy outcomes

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder

Compaison: 01 Speectandlanguagéterventionvesusdelaed or no treatment

Outcome: 02 Receptig phonologyoutcomes

Study Treatment Control StandardiseMeanDifference(Random)  Weight  StandardiseMeanDifference(Random)
N Mean(SD) N  Mean(SD) 95%ClI (%) 95%ClI
01 Auditory associatiotest
Shelton1978 30 3.70(2.35) 15 2.20(3.50) 100.0  0.53[-0.10,1.16]
Subtota(95%CI) 30 15 100.0  0.53[-0.10,1.16]
Testfor heterogeneitynot applicale
Testfor overallefectz=1.65 p=0.1
40 20 0 20 40
Faours no treatment Faours treatment
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Fig. 3. Comparison 01 Speech and language inter vention vesusdelayed or no tr eatment

01.03 Expr essive syntax outcomes

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 01 Speectandlanguagénterventionvesusdelaed or no treatment
Outcome: 03 Expressi&syntaxoutcomes

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%CI (%) 95%Cl
01 Measuresf overallexpressig syntaxde\elopment
Fey1993 21 5.66(1.58) 8  4.36(1.27) . 19.4  0.84[-0.01,1.69]
Gikbard1994a 18 38.70(8.60) 18 20.80(6.20) —= 19.2  2.33[1.47,3.20]
Glogovska2000 70 83.87(15.13) 82 81.18(15.79) - 23.3  0.17[-0.150.49]
Lav 1999 28  74.74(4.71) 10 77.40(5.74) —&r 204  -0.52[-1.250.21]
Mathery 1978 8 -30.62(7.27) 8 -36.62(5.24) T 17.6  0.90[ -0.15,1.94]
Subtota(95%Cl) 145 126 - 100.0 0.70[-0.14,1.55]
Testfor heterogeneitghi-square=28.98f=4 p="0.0001 12=86.2%
Testfor overallefectz=1.64 p=0.1
02 Total numberof utterancesn alanguageample
Gikbard1994a 18 89.50(58.80) 18 17.40(16.70) —&— 33.4  1.63[0.87,2.40]
Girolametto1996b 12 182.90(103.00) 13 103.80(102.00) i 32.7  0.75[ -0.07,1.56]
Lav 1999 28 102.94(31.42) 10 113.10(35.37) —&- 339 -0.31[-1.03,0.42]
Subtota(95%Cl) 58 41 ——_— 100.0 0.68[ -0.451.82]
Testfor heterogeneitghi-square=13.08f=2 p=0.00112=84.7%
Testfor overallefectz=1.18 p=0.2
03 Meanlengthof utterancefrom languageample
Gikbard1994a 18 2.30(0.70) 18 1.40(0.40) —— 34.0 1.54[0.79.2.30]
Lav 1999 28 2.42(0.62) 10 2.56(0.78) —- 34.4  -0.21[ -0.93,0.52]
Robetson1999 11 1.32(0.32) 10 1.09(0.11) —E— 31.6  0.90[ 0.00,1.81]
Subtota(95%Cl) 57 38 T-— 100.0 0.74[-0.331.81]
Testfor heterogeneitghi-square=11.0&f=2 p=0.00412=81.9%
Testfor overallefectz=1.35 p=0.2
04 Parentreport of phrasecomplexity
Gikbard1994a 18 5.00(1.90) 18 1.80(0.90) —— 329 2.10[1.27,2.94]
Girolametto1996b 12 16.70(13.00) 13 5.20(10.00) —— 32.8  0.96[ 0.13,1.80]
Lav 1999 28 23.80(3.72) 10 23.67(2.87) - 34.3  0.04[ -0.690.76]
Subtota(95%Cl) 58 41 T— 100.0 1.02[-0.17,2.22]
Testfor heterogeneitghi-square=13.58f=2 p=0.00112 =85.2%
Testfor overallefectz=1.67 p=0.09
40 20 0 20 40
Faours no treatment Faours treatment
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Fig. 4. Comparison 01 Speech and language inter vention vesusdelayed or no tr eatment

01.04 Receptive syntax outcomes
Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 01 Speectandlanguagenterventionvesusdelaed or no treatment
Outcome: 04 Receptig syntaxoutcomes

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%Cl (%) 95%Cl

01 measuresf overallreceptie syntaxdevelopment

Glogowska2000 71 87.30(15.89) 84 84.26(15.49) 637  0.19[-0.12,0.51]
Lav 1999 28 71.05(5.32) 10 73.40(4.55) 363  -0.45[-1.180.28]
Subtota(95%Cl) 99 94 100.0  -0.04[ -0.64,0.56]

Testfor heterogeneitghi-square=2.48f=1 p=0.1112=59.9%
Testfor overallefectz=0.13 p=0.9

-40 -20 0 2.0 4.0

Faours no treatmen Faours treatment

Fig. 5. Comparison 01 Speech and language inter vention vesusdelayed or no tr eatment

01.05 Expressive vocabular y outcomes
Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 01 Speectandlanguagéterventionvesusdelaed or no treatment
Outcome: 05 Expressivocahulary outcomes

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%Cl (%) 95%Cl

01 Numberof diferenttargetwordsleant

Girolametto1996a 8  3.90(2.40) 8  1.50(2.00) —a— 37.7  1.03[-0.042.09]
Girolametto1996b 12  5.90(3.30) 13 3.30(2.50) —— 62.3  0.86[0.04,1.69]
Subtotal95%Cl) 20 21 - 100.0  0.93[ 0.27,1.58]

Testfor heterogeneitghi-square=0.06f=1 p=0.8112=0.0%
Testfor overallefectz=2.78 p=0.005

02 Measuresf overallexpressie vocahulary development

Gitbard1994a 18 15.70(8.30) 18 3.20(4.90) —a 495  1.79[1.012.58]
Lav 1999 28 75.95(10.54) 10 74.00(9.06) —- 50.5  0.19[-0.540.91]
Subtota(95%Cl) 46 28 — 100.0  0.98[ -0.59.2.56]

Testfor heterogeneitghi-square=8.6@f=1 p=0.003I2 =88.5%
Testfor overallefectz=1.22 p=0.2

03 Differentwordsin languagesample
Gikbard1994a 18 14.20(7.10) 18 8.10(4.30) —&- 45.0 1.02[ 0.32,1.72]

-40 -20 0 2.0 4.0

Faours no treatment Faours treatment (Continued: : )
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(::: Continued

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%CI (%) 95%CI
Girolametto1996b 12 64.50(46.00) 13 25.20(22.00) —— 30.5 1.07[0.22,1.92]
Robettson1999 11 15.10(5.20) 10 8.50(5.30) —= 24.5 1.21[ 0.26,2.15]
Subtota(95%Cl) 41 41 - 100.0 1.08[ 0.61,1.55]
Testfor heterogeneitghi-square=0.16f=2 p=0.9512=0.0%
Testfor overallefectz=4.51 p~0.00001
04 Parentreport of vocatulary
Gikbard1994a 18 225.30(106.10) 18 49.40(30.30) —— 20.1 2.20[ 1.36,3.05]
Girolametto1996a 8  79.50(35.00) 8  68.90(49.00) i 18.1 0.24[ -0.75,1.22]
Girolametto1996b 12 187.70(181.00) 13 65.40(66.00) o 20.4 0.88[ 0.05,1.71]
Lav 1999 28 23.22(4.12) 10 21.44(2.07) T 21.9 0.47[ -0.26,1.20]
Robettson1999 11 76.20(37.50) 10 51.40(40.80) T 19.6 0.61[ -0.27,1.49]
Subtota(95%Cl) 77 59 - 100.0 0.89[ 0.21,1.56]
Testfor heterogeneitghi-square=12.6df=4 p=0.0112=68.3%
Testfor overallefectz=2.58 p=0.01
40 20 0 20 40
Faours no treatment Faours treatment

Fig. 6. Comparison 01 Speech and language inter vention vesusdelayed or no tr eatment

01.06 Receptiv e vocabular y outcomes

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder

Compaison: 01 Speectandlanguagénterventionvesusdelaed or no treatment

Outcome: 06 Receptig vocahulary outcomes

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N
Mean(SD) N
Mean(SD) 95%CI (%) 95%ClI
Subtotal95%CI) 0 0 0.0 Not estimake
Testfor heterogeneitynot applicale
Testfor overallefect:not applicale
40 20 0 20 40
Faours treatment Faours no treatment

Speech and language thera py inter ventions for childr en with primar y speech and language delay or disorder (Review)

Copyright ©2005 The Cochrane Collaboration.

Published by hn Wile y & Sons, Ltd

48



Fig. 7. Comparison 01 Speech and language inter vention vesusdelayed or no tr eatment

01.07 Composite language measures
Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 01 Speectandlanguagénterventionvesusdelaed or no treatment
Outcome: 07 Compositelanguageneasures

Study Treatment Control StandardiselleanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%Cl (%) 95%Cl
01 REELLanguagguotients
Evangforthcoming] 23 106.50(12.30) 32 104.00(10.50) 100.0 0.22[-0.32,0.76]
Subtota(95%Cl) 23 32 100.0 0.22[-0.32,0.76]

Testfor heterogeneitynot applicate
Testfor overallefectz=0.80 p=0.4

-40 -20 0 2.0 4.0

Faours no treatment Faours treatment

Fig. 8. Comparison 01 Speech and language inter vention vesus delayed or no tr eatment

01.08 Subgroup analysis (clinician only data)
Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 01 Speectandlanguagenterventionvesusdelaed or no treatment

Outcome: 08 Subgroumnaysis(cliniciaronly data)

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMleanDifference(Random)
N Mean(SD) N Mean(SD) 95%Cl (%) 95%Cl
01 measuresf overallexpressie phonologydewelopment
Almost1998 13 -34.70(7.90) 13  -48.20(10.90) — 19.6  1.37[0.50,2.24]
Glogavska2000 70  -27.20(22.76) 81  -34.35(28.66) = 429  0.27[-0.050.59]
Lancastet991 5 -27.70(18.18) 5 -45.60(12.51) T 10.1 1.04[ -0.332.41]
Mathery 1978 8 -6.62(2.39) 8 -8.87(3.23) T 15.7 0.75[ -0.28,1.77]
Munro1998 7 75.14(14.14) 4  68.25(5.45) —_1 116  0.53[-0.73,1.79]
Subtota(95%CI) 103 111 - 100.0 0.67[0.19,1.16]

Testfor heterogeneitghi-square=6.5df=4 p=0.1612=38.9%
Testfor overallefectz=2.71 p=0.007

02 measuresf overall expressie syntaxdewelopment

Fey1993 11 548(131) 8  4.36(1.27) = 17.0  0.83[-0.13..78]
Glogavska2000 70  83.87(15.13) 82  81.18(15.79) = 459  0.17[-0.150.49]
Lav 1999 17  75.65(4.33) 10 77.40(5.74) — 221 -0.35[ -1.130.44]
Mathery1978 8  -30.62(7.27) 8  -36.62(5.24) T 15.0  0.90[-0.15.1.94]

-40 -20 0 2.0 4.0

Fasours no treatment Faours treatment (Continued: )
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(::: Continued

Study Treatment Control StandardiselleanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%ClI (%) 95%ClI

Subtota(95%Cl) 106 108 - 100.0 0.28[-0.190.75]
Testfor heterogeneitghi-square=5.28f=3 p=0.1612=42.6%
Testfor overallefectz=1.16 p=0.2
03 measuresf overallexpressie vocahularly development

Lav 1999 17 75.47(11.63) 10 74.00(9.06) - 100.0  0.13[-0.650.91]
Subtota(95%CIl) 17 10 - 100.0  0.13[-0.650.91]
Testfor heterogeneitynot applicate
Testfor overallefectz=0.33 p=0.7
04 measuresf overallreceptie syntaxdevelopment

Glogovska2000 71  87.30(15.89) 84  84.26(15.49) 69.2 0.19[-0.12,0.51]

Lav 1999 17 71.29(5.36) 10 73.40(4.55) 30.8  -0.40[-1.190.39]
Subtota(95%CI) 88 94 100.0  0.01[-0.530.55]

Testfor heterogeneitghi-square=1.88f=1 p=0.1712=46.9%
Testfor overallefectz=0.03 p=1

Faours no treatment

-4.0

-2.0

0 2.0 4.0

Faours treatment

Fig. 9. Comparison 01 Speech and language inter vention vesus delayed or no tr eatment

01.09 Subgroup analysis (trials of longer than eight weeks)

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder

Compaison: 01 Speectandlanguagénterventionvesusdelaed or no treatment

Outcome: 09 Subgroumnaysig(trialsof longerthaneightweeks)

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseieanDifference(Random)
N Mean(SD) N Mean(SD) 95%ClI (%) 95%Cl
01 measuresf overall phonologicatievelopment
Almost1998 13 -34.70(7.90) 13  -48.20(10.90) —— 239  1.37[0.50.2.24]
Glogavska2000 70 -27.20(22.76) 81  -34.35(28.66) Il 424 0.27[-0.050.59]
Lancastet991 5 -27.70(18.18) 5 -45.60(12.51) T 13.7 1.04[ -0.332.41]
Mathery 1978 8 -6.62(2.39) 8 -8.87(3.23) T 20.0 0.75[ -0.28,1.77]
Subtota(95%CI) 96 107 - 100.0  0.74[ 0.14,1.33]
Testfor heterogeneitghi-square=6.58f=3 p=0.0912 =54.1%
Testfor overallefectz=2.41 p=0.02
02 measuresf overallexpressig syntaxdeelopment
Fey1993 11 5.48(1.31) 8 4.36(1.27) N 20.2 0.83[-0.13,1.78]
40 20 O 20 40
Faours no treatment Faours treatment (Continued: : )
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(::: Continued

Study Treatment Control StandardiseileanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%ClI (%) 95%ClI
Glogavska2000 70 83.87(15.13) 82  81.18(15.79) [ 62.1 0.17[-0.15,0.49]
Mathery 1978 8 -30.62(7.27) 8 -36.62(5.24) i 17.7 0.90[ -0.15,1.94]
Subtota(95%CI) 89 98 - 100.0  0.43[ -0.06,0.93]

Testfor heterogeneitghi-square=3.08f=2 p=0.2212=33.7%
Testfor overallefectz=1.72 p=0.09

03 measuresf overallexpressie vocalulay dewvelopment
Subtotal95%Cl) 0 0 0.0 Not estimabke
Testfor heterogeneitynot applicate
Testfor overallefect:not applicale

04 measuresf overallreceptie syntaxdevelopment
Glogavska2000 71 87.30(15.89) 84  84.26(15.49) [ | 100.0 0.19[-0.12,0.51]

Subtota(95%Cl) 71 84 - 100.0  0.19[-0.120.51]
Testfor heterogeneitynot applicate
Testfor overallefectz=1.19 p=0.2

-40 -2.0 0 2.0 4.0

Faours no treatment Faours treatment

Fig. 10. Comparison 01 Speech and language inter vention vesusdelayed or no tr eatment

01.10 Subgroup Analysis (excluding data from childr en with receptive and expr essive dif culties)
Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 01 Speectandlanguagénterventionvesusdelaed or no treatment

Outcome: 10 Subgroupinaysis(excludinglatafrom childrenwith receptie andexpressie dif culties)

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%Cl (%) 95%Cl
01 Measuresf overallexpressie syntaxdeelopment
Fey1993 21 5.66(1.58) 8  4.36(1.27) - 245  0.84[-0.01,1.69]
Gibbard1994a 18 38.70(8.60) 18 20.80(6.20) —— 242 2.33[1.473.20]
Glogavska2000 70 83.87(15.13) 82 81.18(15.79) - 28.9 0.17[-0.150.49]
Mathery 1978 8 -30.62(7.27) 8 -36.62(5.24) T 224  0.90[-0.151.94]
Subtota(95%Cl) 117 116 - 100.0 1.02[ 0.042.01]

Testfor heterogeneitghi-square=22.36f=3 p="0.0001 12 =86.6%
Testfor overallefectz=2.03 p=0.04

02 Total numberof utterancesn languagsample
Gikbard1994a 18 89.50(58.80) 18 17.40(16.70) - 51.3  1.63[0.87,2.40]

-40 -20 0 2.0 4.0

Faours no treatment Faours treatment (Continued: : )
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(::: Continued

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%ClI (%) 95%Cl
Girolametto1996b 12 182.90(103.00) 13 103.80(102.00) i 48.7  0.75[-0.07,1.56]
Subtota(95%Cl) 30 31 - 100.0 1.20[ 0.33,2.07]
Testfor heterogeneitghi-square=2.46f=1 p=0.1212 =58.3%
Testfor overallefectz=2.72 p=0.007
03 Meanlangthof utterancebasedon languagsample
Gitbard1994a 18 2.30(0.70) 18  1.40(0.40) —- 58.1  1.54[ 0.792.30]
Robetson1999 11 1.32(0.32) 10 1.09(0.11) —E— 41.9  0.90[ 0.00,1.81]
Subtota(95%Cl) 29 28 - 100.0 1.28[0.66,1.89]
Testfor heterogeneitghi-square=1.18f=1 p=0.2912=11.2%
Testfor overallefectz=4.05 p=0.00005
04 Parentreport of phrasecomplexity
Gitbard1994a 18 5.00(1.90) 18 1.80(0.90) —- 50.1  2.10[ 1.27,2.94]
Girolametto1996b 12 16.70(13.00) 13 5.20(10.00) —— 49.9  0.96[ 0.13,1.80]
Subtota(95%Cl) 30 31 - 100.0 1.54[0.42,2.65]
Testfor heterogeneitghi-square=3.58f=1 p=0.0612=72.1%
Testfor overallefectz=2.69 p=0.007
05 Measuresf overallvocahilary development
Gitbard1994a 18 15.70(8.30) 18 3.20(4.90) - 100.0 1.79[ 1.01,2.58]
Subtota(95%Cl) 18 18 - 100.0 1.79[1.01,2.58]
Testfor heterogeneitynot applicate
Testfor overallefectz=4.47 p~0.00001
06 Parentreport of vocahulaty siz
Gitbard1994a 18 225.30(106.10) 18 49.40(30.30) —— 25.6  2.20[ 1.36,3.05]
Girolametto1996a 8  79.50(35.00) 8  68.90(49.00) - 235 0.24[-0.751.22]
Girolametto1996b 12 187.70(181.00) 13 65.40(66.00) . 259 0.88[0.051.71]
Robetson1999 11 76.20(37.50) 10 51.40(40.80) T 25.1  0.61[-0.27,1.49]
Subtotal(95%Cl) 49 49 - 100.0 1.00[ 0.16,1.84]
Testfor heterogeneitghi-square=10.88f=3 p=0.0112=72.4%
Testfor overallefectz=2.33 p=0.02
40 20 0 20 40
Faours no treatment Faours treatment
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Fig. 11.

01.11 Sensitivity analysis (excluding studies not reporting attrition)

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder

Compaison: 01 Speectandlanguagénterventionvesusdelaed or no treatment

Outcome: 11 Sensitivitgnaysis(excludingtudiesnot reportingattrition)

Comparison 01 Speech and language inter vention vesus delayed or no tr eatment

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%CI (%) 95%Cl
01 Measuresf overallexpressig phonologydeelopment
Almost1998 13  -34.70(7.90) 13 -48.20(10.90) —= 17.5  1.37[0.50,2.24]
Glogavska2000 70 -27.20(22.76) 81 -34.35(28.66) = 343  0.27[-0.05,0.59]
Lancastet991 10 -36.59(19.17) 5 -45.60(12.51) I 13.2  0.49[-0.61,1.58]
Munro1998 7 75.14(14.14) 4  68.25(5.45) - 10.8  0.53[-0.73,1.79]
Shelton1978 30 7.71(8.18) 15 9.70(11.20) —- 242 -0.21]-0.830.41]
Subtota(95%Cl) 130 118 > 100.0 0.40[-0.080.89]
Testfor heterogeneitghi-square=8.78f=4 p=0.0712=54.1%
Testfor overallefectz=1.64 p=0.1
02 Measuresf overallreceptie phonologydeelopment
Shelton1978 30 3.70(2.35) 15 2.20(3.50) L 3 100.0 0.53[-0.10,1.16]
Subtota(95%Cl) 30 15 - 100.0 0.53[-0.10,1.16]
Testfor heterogeneitynot applicate
Testfor overallefectz=1.65 p=0.1
03 Measuresf overallexpressie syntaxdeelopment
Fey1993 21 5.66(1.58) 8  4.36(1.27) Il 23.8  0.84[-0.01,1.69]
Gikbard1994a 18 38.70(8.60) 18 20.80(6.20) = 23.6  2.33[1.47,3.20]
Glogavska2000 70 83.87(15.13) 82 81.18(15.79) il 27.9  0.17[-0.150.49]
Lav 1999 28 74.74(4.71) 10 77.40(5.74) —&r 248  -0.52[-1.250.21]
Subtota(95%Cl) 137 118 T— 100.0 0.67[-0.33,1.66]
Testfor heterogeneitghi-square=27.98f=3 p="0.0001 12=89.3%
Testfor overallefectz=1.31 p=0.2
04 Measuresf overallreceptie syntaxdevelopment
Glogavska2000 71 87.30(15.89) 84 84.26(15.49) = 63.7  0.19[-0.120.51]
Lav 1999 28 71.05(5.32) 10 73.40(4.55) — 36.3  -0.45[-1.180.28]
Subtota(95%Cl) 99 94 - 100.0 -0.04[ -0.64,0.56]
Testfor heterogeneitghi-square=2.48f=1 p=0.111>=59.9%
Testfor overallefectz=0.13 p=0.9
05 Measuresf overallexpressie vocahulary development
Gikbard1994a 18 15.70(8.30) 18 3.20(4.90) —a- 495  1.79[1.01,2.58]

Faours no treatment

-40 -20 0 2.0 4.0

Faours treatment

(Continued: )
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(::: Continued

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%CI (%) 95%Cl
Lav 1999 28 75.95(10.54) 10 74.00(9.06) - 50.5  0.19[-0.54,0.91]
Subtota(95%Cl) 46 28 —— 100.0 0.98[ -0.59,2.56]

Testfor heterogeneitghi-square=8.6@f=1 p=0.003I2 =88.5%
Testfor overallefectz=1.22 p=0.2

06 Measuresf overallreceptie vocahulary development
Subtotal95%CI) 0 0 0.0 Not estimake
Testfor heterogeneitynot applicate
Testfor overallefect:not applicale

07 Compositdlanguageneasures
Evangforthcoming] 23  106.50(12.30) 32 104.00(10.50) 100.0 0.22[-0.320.76]

Subtota(95%Cl) 23 32 100.0 0.22[ -0.320.76]
Testfor heterogeneitynot applicale
Testfor overallefectz=0.80 p=0.4

-40 -20 0 2.0 4.0

Faours no treatment Faours treatment

Fig. 12. Comparison 01 Speech and language inter vention vesusdelayed or no tr eatment

01.12 Sensitivity analysis (excluding studies not repor ting blinding)
Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 01 Speectandlanguagéterventionvesusdelaed or no treatment

Outcome: 12 Sensitivitgnaysis(excludingtudiesnot reportingblinding)

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%Cl (%) 95%Cl
01 Measuresf overallexpressie phonology
Almost1998 13 -34.70(7.90) 13 -48.20(10.90) —&— 30.6  1.37[0.50,2.24]
Glogawvska2000 70 -27.20(22.76) 81 -34.35(28.66) = 485  0.27[-0.050.59]
Munro1998 7  75.14(14.14) 4  68.25(5.45) T 20.9  0.53[-0.731.79]
Subtota(95%Cl) 90 98 - 100.0 0.66[-0.07,1.40]

Testfor heterogeneitghi-square=5.46f=2 p=0.0712=63.3%
Testfor overallefectz=1.76 p=0.08

02 Measuresf overallreceptie phonology
Subtotal(95%CI) 0 0 0.0 Not estimake
Testfor heterogeneitynot applicale
Testfor overallefect:not applicale

03 Measuresf overallexpressie syntax

-40 -20 0 2.0 4.0

Faours no treatment Faours treatment (Continued: : )
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(::: Continued

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%ClI (%) 95%ClI
Fey1993 21 5.66(1.58) 8  4.36(1.27) . 257  0.84[-0.01,1.69]
Glogovska2000 70 83.87(15.13) 82 81.18(15.79) L 449  0.17[-0.150.49]
Lav 1999 28 74.744.71) 10 77.40(5.74) — 29.4  -0.52[-1.250.21]
Subtota(95%Cl) 119 100 - 100.0 0.14[ -0.47,0.75]

Testfor heterogeneitghi-square=5.86f=2 p=0.0612 =65.5%
Testfor overallefectz=0.45 p=0.7

04 Measuresf overallreceptie syntax

Glogovska2000 71 87.30(15.89) 84 84.26(15.49) = 63.7  0.19[-0.12,0.51]
Lav 1999 28 71.05(5.32) 10 73.40(4.55) —a- 363  -0.45[-1.180.28]
Subtota(95%Cl) 99 94 - 100.0  -0.04[ -0.640.56]

Testfor heterogeneitghi-square=2.48f=1 p=0.1112=59.9%
Testfor overallefectz=0.13 p=0.9

05 Measuresf overallexpressie vocahulary
Lav 1999 28 75.95(10.54) 10 74.00(9.06) - 100.0 0.19[-0.540.91]

v

Subtota(95%Cl) 28 10 -
Testfor heterogeneitynot applicale
Testfor overallefectz=0.51 p=0.6

100.0 0.19[-0.54,0.91]

06 Measuresf overallreceptie vocatulary
Subtotal95%Cl) 0 0 0.0 Not estimabke
Testfor heterogeneitynot applicate
Testfor overallefect:not applicate

07 Compositdanguageneasures
Evangforthcoming] 23  106.50(12.30) 32 104.00(10.50) § 100.0 0.22[-0.320.76]

'

Subtota(95%Cl) 23 32
Testfor heterogeneitynot applicate
Testfor overallefectz=0.80 p=0.4

100.0 0.22[-0.32,0.76]

-40 -20 0 2.0 4.0

Faours no treatment Faours treatment

Speech and language thera py inter ventions for childr en with primar y speech and language delay or disorder (Review) 55
Copyright ©2005 The Cochrane Collaboration. Published by ohn Wile y & Sons, Ltd



Fig. 13. Comparison 02 Speech and language inter vention versus general stim ulation programmes

02.01 Expressive phonolo gy outcomes

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 02 Speectandlanguagenterventionversusgeneal stinulationprogmmmes
Outcome: 01 Express&phonologyoutcomes

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N
Mean(SD) N
Mean(SD) 95%CI (%) 95%CI
Subtotal(95%CI) 0 0 0.0 Not estimake

Testfor heterogeneitynot applicale
Testfor overallefect:not applicale

-10.0 -5.0 0 5.0 10.0

Faours Stinulation Faours treatment

Fig. 14. Comparison 02 Speech and language inter vention versus general stim ulation programmes

02.02 Receptive phonolo gy outcomes

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 02 Speectandlanguagénterventionversusgeneal stinulationprogmmmes
Outcome: 02 Receptig phonologyoutcomes

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N
Mean(SD) N
Mean(SD) 95%Cl (%) 95%Cl
Subtotal95%CI) 0 0 0.0 Not estimake
Testfor heterogeneitynot applicate
Testfor overallefect:not applicate
-100 50 0 50 10.0
Faours Stinulation Faours treatment
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Fig. 15. Comparison 02 Speech and language inter vention versus general stim ulation programmes

02.03 Expr essive syntax outcomes

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder

Compaison: 02 Speectandlanguagénterventionversusgeneal stinulationprogmmmes

Outcome: 03 Expressi&syntaxoutcomes

Study Treatment Control StandardiseileanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%ClI (%) 95%ClI

01 Multi-word utterancesusingargetstimuli

Schwatz1985 8  10.90(8.30) 2  4.50(3.50) —— 100.0  0.74[ -0.87,2.34]
Subtota(95%CI) 8 2 ——— 100.0  0.74[ -0.87,2.34]
Testfor heterogeneitynot applicate
Testfor overallefectz=0.90 p=0.4
02 Measuresf overallexpressie syntaxdeelopment

Gikbard1994b 17 33.19(9.29) 8  25.50(3.50) 100.0  0.93[ 0.05,1.82]
Subtota(95%CIl) 17 8 - 100.0  0.93[0.05,1.82]
Testfor heterogeneitynot applicale
Testfor overallefectz=2.06 p=0.04
03 Numberof play relatedspeechactsduringplay

Robetson1997 10 9.30(2.16) 10 3.60(1.07) —- 100.0  3.20[ 1.79/4.62]
Subtota(95%Cl) 10 10 — 100.0  3.20[ 1.79/4.62]
Testfor heterogeneitynot applicale
Testfor overallefectz=4.44 p~0.00001
04 Total numberof utterancesn languagsample

Gitbard1994b 17 53.17(42.80) 8  19.00(20.80) - 100.0  0.88[ 0.00,1.76]
Subtota(95%Cl) 17 8 - 100.0  0.88[ 0.00,1.76]
Testfor heterogeneitynot applicate
Testfor overallefectz=1.96 p=0.05
05 Motherdesciption of phrasecomplexity

Gibbard1994b 17 4.42(2.48) 8 2.70(0.90) L 100.0 0.78[ -0.09,1.65]
Subtotal95%CI) 17 8 - 100.0 0.78[ -0.09,1.65]
Testfor heterogeneitynot applicate
Testfor overallefectz=1.76 p=0.08
06 Meanlengthof utterancebasedon languageample

Gikbard1994b 17  2.41(0.79) 8  1.44(0.38) i 100.0  1.36[ 0.42,2.29]
Subtota(95%CIl) 17 8 —— 100.0  1.36[0.422.29]
Testfor heterogeneitynot applicale
Testfor overallefectz=2.84 p=0.004

-40 -20 0 2.0 4.0

Faours stimulation Faours treatment
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Fig. 16. Comparison 02 Speech and language inter vention versus general stim ulation programmes

02.04 Receptive syntax outcomes
Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 02 Speectandlanguagénterventionversusgeneal stinulationprogmmmes
Outcome: 04 Receptig syntaxoutcomes

Study Treatment Control WeightedVleanDifference(Fired) Weight WeightedVieanDifference(Fixed)
N
Mean(SD) N
Mean(SD) 95%Cl (%) 95%Cl
Total (95%Cl) 0 0 0.0 Not estimake

Testfor heterogeneitynot applicale
Testfor overallefect:not applicale

-10.0 -5.0 0 5.0 10.0

Faours stimulation Faours treatment

Fig. 17. Comparison 02 Speech and language inter vention versus general stim ulation programmes

02.05 Expressive vocabular y outcomes

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 02 Speectandlanguagénterventionversusgeneal stinulationprogmmmes
Outcome: 05 Express&vocahulary outcomes

Study Treatment Control StandardiseMleanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%Cl (%) 95%Cl
01 Numberof wordsin play scipts
Robetson1997 10 66.50(23.70) 10 23.50(9.10) —— 100.0  2.29[1.113.48]
Subtota(95%Cl) 10 10 - 100.0  2.29[1.11,3.48]

Testfor heterogeneitynot applicate
Testfor overallefectz=3.80 p=0.0001

02 Measuresf overallexpressie vocahulary development

Gitbard1994b 17 18.80(11.66) 8  10.90(4.60) Hill- 100.0  0.76[-0.11,1.63]
Subtota(95%Cl) 17 8 - 100.0  0.76[-0.11,1.63]
Testfor heterogeneitynot applicate
Testfor overallefectz=1.71 p=0.09
03 Numberof wordsin languageample

Gitbard1994b 17  8.59(3.38) 8  6.30(3.90) - 53.5 0.62[ -0.24,1.49]

Robetson1997 10 38.90(10.90) 10 18.90(8.30) —— 46.5 1.98[ 0.87,3.09]
Subtota(95%Cl) 27 18 — 100.0  1.25[-0.07,2.58]

Testfor heterogeneitghi-square=3.58f=1 p=0.0612=71.9%
Testfor overallefectz=1.86 p=0.06

-40 -20 0 2.0 4.0

Faours stimulation Faours treatment
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Fig. 18. Comparison 02 Speech and language inter vention versus general stim ulation programmes

02.06 Receptiv e vocabular y outcomes

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder

Compaison: 02 Speectandlanguagenterventionversusgeneal stinulationprogmmmes

Outcome: 06 Receptig vocakulary outcomes

Study Treatment Control WeightedVieanDifference(Fired) Weight WeightedVieanDifference(Fixed)
N
Mean(SD) N
Mean(SD) 95%ClI (%) 95%ClI
Total (95%Cl) 0 0 0.0 Not estimake
Testfor heterogeneitynot applicale
Testfor overallefect:not applicale
-100 50 O 50 10.0
Faours stimulation Faours treatment

Fig. 19. Comparison 03 Speech and language inter ventions versus traditional speech and language
programmes

03.01 Expr essive phonolo gy outcomes

Review: Speectandlanguagéherapy interventionsfor childrerwith primaty speechandlanguageelay or disorder

Compaison: 03 Speectandlanguagéterventionsversustraditionakpeechandlanguagerogmammes

Outcome: 01 Express&phonologyoutcomes

95%Cl

-1.00[ -1.60,-0.40]

Study Treatment Control StandardiseMeanDifference(Random)Weight StandardiseifleanDifference(Randc
N Mean(SD) N Mean(SD) 95%ClI (%)
01 Productiorof targetsound
Rvachew2001 24 6.46(8.03) 24 15.54(9.78) - 8.1
02 Measuresf overallexpressie phonologydevelopment
Head1975 14 -42.80(19.75) 14 -30.00(26.49) —T 52  -0.53[-1.290.22]
Lancastet991 5 -45.48(17.30) 5 -27.70(18.18) — 1.6  -0.90[ -2.250.44]
Rvachew2001 24 60.48(11.48) 24 62.35(16.74) - 9.2 -0.13[-0.69,0.44]
Shelton1978 15 9.10(8.80) 15 6.00(7.50) T 5.6 0.37[-0.35,1.09]
Sommes 1962 20 94.04(29.12) 20 50.32(18.06) — 53  1.77[1.032.51]
Sommes 1964 40 -116.73(27.11)40 -137.28(29.56) - 14.4 0.72[0.26,1.17]
Sommes 1966 108 62.30(24.07) 108 62.10(22.59) T 41.4 0.01[ -0.26,0.28]
03 Rercentag®f consonantsorrectin conversation
Rvachew2001 24 64.00(11.10) 24 62.62(12.00) I 9.2 0.12[ -0.450.68]
40 20 0 20 40
Faours traditional Faours expeimental
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Fig. 20. Comparison 03 Speech and language inter ventions versus traditional speech and language

programmes

03.02 Receptiv e phonolo gy outcomes

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder

Compaison: 03 Speectandlanguagenterventionsversustraditionaspeechandlanguagerogmmmes

Outcome: 02 Receptig phonologyoutcomes

Study Treatment Control StandardiseMleanDifference(Random) Weight  StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%Cl (%) 95%Cl
01 Testof Auditory Association
Shelton1978 15 3.70(2.40) 15 3.70(2.30) 100.0 0.00[ -0.72,0.72]
Subtota(95%ClI) 15 15 100.0 0.00[ -0.720.72]
Testfor heterogeneitynot applicate
Testfor overallefectz=0.00 p=1
40 20 0 20 40
Faours traditional Faours expeiimental

Fig. 21.

programmes

03.03 Expressive syntax outcomes

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder

Compaison: 03 Speectandlanguagéterventionsversustraditionakpeechandlanguagerogmammes

Outcome: 03 Expressi&syntaxoutcomes

Comparison 03 Speech and language inter ventions versus traditional speech and language

Study Treatment Control StandardiseMleanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%Cl (%) 95%Cl
01 Correct utteranceof 20 unusuakentences
Courtwright1979 12 15.83(4.13) 12 13.08(5.12) - 100.0 0.57[-0.251.39]
Subtota(95%Cl) 12 12 e 100.0  0.57[-0.251.39]
Testfor heterogeneitynot applicale
Testfor overallefectz=1.37 p=0.2
02 Measuresf overallexpressie syntaxdevelopment
Cole 1986 25 22.58(10.10) 19 25.90(9.57) B 31.8 -0.33[-0.930.27]
Fey1993 10 5.85(1.83) 11 5.48(1.31) - 155 0.23[-0.63,1.08]
Gibbard1994b 9  34.60(8.20) 8  31.50(10.40) -1 125  0.32[-0.64,1.28]
Head1975 14 27.20(4.81) 14 27.40(7.47) —— 209  -0.03[-0.77,0.71]
Lav 1999 11 73.27(5.27) 17 75.65(4.33) —= 19.3 -0.49[ -1.26,0.28]
Subtota(95%Cl) 69 69 - 100.0 -0.13[-0.47,0.21]
Testfor heterogeneitghi-square=2.88f=4 p=0.5912=0.0%
40 20 0 20 40
Faours traditional Faours expeimental (Continued: ;)
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(::: Continued
Study Treatment Control StandardiselleanDifference(Random) Weight StandardiseieanDifference(Random)
N Mean(SD) N Mean(SD) 95%Cl (%) 95%Cl

Testfor overallefectz=0.76 p=0.4

03 Total utterancesrom alanguageample

Gitbard1994b 9  61.30(50.50) 8  42.00(31.80) —— 381  0.43[-0.54,1.39]
Lav 1999 11 102.46(35.31) 17 103.24(28.73) —- 61.9  -0.02[-0.780.73]
Subtota{95%Cl) 20 25 - 100.0  0.15[-0.450.74]

Testfor heterogeneitghi-square=0.5@f=1 p=0.4712=0.0%
Testfor overallefectz=0.49 p=0.6

04 Meanlengthof utterancefrom alanguagsample

Cole 1986 25 3.26(1.36) 19 3.42(1.21) e 386  -0.12[-0.720.48]
Gitbard1994b 9 2.82(0.90) 8  1.84(0.65) —=— 274  1.17[0.122.23]
Lav 1999 11 2.20(0.50) 17 2.55(0.69) — 341  -0.54[-1.320.23]
Subtota(95%Cl) 45 a4 - 100.0  0.09[ -0.750.93]

Testfor heterogeneitghi-square=6.86f=2 p=0.0312=70.6%
Testfor overallefectz=0.21 p=0.8

05 Parentreport of complexityof phrases

Gitbard1994b 9 4.90(3.00) 8  3.80(1.70) —— 400  0.42[-0.54,1.39]
Lav 1999 11 23.20(4.64) 17 24.18(3.01) 60.0  -0.26[-1.020.51]
Subtota(95%Cl) 20 25 100.0  0.01] -0.63,0.66]

Testfor heterogeneitghi-square=1.16f=1 p=0.2812=14.0%
Testfor overallefectz=0.04 p=1

-40 -20 0 2.0 4.0

Faours traditional Faours expeimental

Fig. 22. Comparison 03 Speech and language inter ventions versus traditional speech and language
programmes

03.04 Receptive syntax outcomes

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 03 Speectandlanguagenterventionsversustraditionaspeechandlanguagerogmmmes
Outcome: 04 Receptig syntaxoutcomes

Study Treatment Control StandardiseMleanDifference(Random) Weight  StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%Cl (%) 95%Cl

01 Measuresf overallreceptoe syntaxdevelopment

Cole1986 25 25.17(8.45) 19  27.90(7.44) - 58.2 -0.33[-0.930.27]
Dixon2001 2  10.00(4.24) 2  10.50(3.54) — T 5.2 -0.07[ -2.08,1.93]
Lav1999 11 70.67(5.25) 17  71.29(5.36) —r 365 -0.11[ -0.87,0.65]

-40 -2.0 0 2.0 4.0

Faours traditional Faours expeimental
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Fig. 23. Comparison 03 Speech and language inter ventions versus traditional speech and language
programmes

03.05 Expressive vocabular y outcomes

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 03 Speectandlanguagenterventionsversustraditionaspeechandlanguagerogmmmes
Outcome: 05 Expressivvocahulary outcomes

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%CI (%) 95%Cl
01 Overalluseof targetwordsin clinicinteraction
Wilcox 1991 10 9.50(4.03) 10 8.10(3.60) 100.0 0.35[-0.53,1.24]
Subtota(95%Cl) 10 10 - 100.0  0.35[-0.53.1.24]

Testfor heterogeneitynot applicate
Testfor overallefectz=0.78 p=0.4

02 Measuresf overallexpressie vocahulary dewvelopment

Gibbard1994b 9  20.60(12.20) 8  16.50(11.00) 384  0.33[-0.63,1.29]
Lav 1999 11 76.70(8.51) 17 75.47(11.63) 61.6  0.11[-0.650.87]
Subtota(95%Cl) 20 25 - 100.0  0.20[ -0.400.79]

Testfor heterogeneitghi-square=0.18f=1 p=0.7212=0.0%
Testfor overallefectz=0.65 p=0.5

03 Differentwordsin languagesample

Gitbard1994b 9  7.70(2.30) 8  9.50(4.30) - 100.0  -0.50[ -1.480.47]
Subtota(95%Cl) 9 8 —— 100.0 -0.50[ -1.480.47]
Testfor heterogeneitynot applicale
Testfor overallefectz=1.02 p=0.3
04 Parentreport of vocahulary siz

Gikbard1994b 9  236.70(152.00) 8  210.00(232.50) 39.1 0.13[-0.82,1.08]

Law 1999 11 22.30(5.46) 17 23.77(2.99) 60.9  -0.35[-1.110.42]
Subtota(95%Cl) 20 25 100.0 -0.16[ -0.760.44]

Testfor heterogeneitghi-square=0.58f=1 p=0.4412=0.0%
Testfor overallefectz=0.52 p=0.6

-40 -20 0 2.0 4.0
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Fig. 24. Comparison 03 Speech and language inter ventions versus traditional speech and language
programmes

03.06 Receptiv e vocabular y outcomes

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 03 Speectandlanguagenterventionsversustraditionaspeechandlanguagerogmmmes
Outcome: 06 Receptig vocakulary outcomes

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%CI (%) 95%Cl

01 Measuresf overallvocahulaly undestanding
Cole 1986 25 32.71(15.20) 19 35.95(13.60) 100.0  -0.22[-0.82,0.38]

Subtota(95%Cl) 25 19 100.0  -0.22[-0.82,0.38]
Testfor heterogeneitynot applicate
Testfor overallefectz=0.72 p=0.5

-40 -20 0 2.0 4.0

Faourstraditional Faours expeimental

Fig. 25. Comparison 03 Speech and language inter ventions versus traditional speech and language
programmes

03.07 Composite language outcomes

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 03 Speectandlanguagenterventionsversustraditionaspeechandlanguagerogmmmes
Outcome: 07 Compositdanguageutcomes

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N
Mean(SD) N
Mean(SD) 95%Cl (%) 95%Cl
Subtotal95%Cl) 0 0 0.0 Not estimabke

Testfor heterogeneitynot applicate
Testfor overallefect:not applicate

-40 -20 0 2.0 4.0

Faourstraditional Faours expeimental
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Fig. 26. Comparison 03 Speech and language inter ventions versus traditional speech and language
programmes

03.08 Subgroup analysis (clinician versus parent)

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 03 Speectandlanguagenterventionsversustraditionaspeechandlanguagerogmmmes
Outcome: 08 Subgroumnaysis(cliniciarversusparent)

Study Treatment Control StandardiseileanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%CI (%) 95%Cl

01 Measuresf overallexpressig phonologydeelopment

Lancastet991 5 -45.48(17.30) 5 -27.70(18.18) —a— 262  -0.90[ -2.250.44]
Sommes1962 20 94.04(29.12) 20 50.32(18.06) —-— 351  1.77[1.032.51]
Sommes1964 40 -116.7327.11) 40 -137.28(29.56) - 387  0.72[0.261.17]
Subtota(95%Cl) 65 65 —— 100.0  0.66[ -0.47,1.80]

Testfor heterogeneitghi-square=12.86f=2 p=0.00212 =84.4%
Testfor overallefectz=1.14 p=0.3

02 Measuresf overallexpressi syntaxdeelopment

Fey1993 10 5.85(1.83) 11 5.48(1.31) :[ 33.0  0.23[-0.63,1.08]
Gitbard1994b 9  34.60(8.20) 8  31.50(10.40) 26.9  0.32[-0.64,1.28]
Lav 1999 11 7327(527) 17 75.65(4.33) —a- 401 -0.49[ -1.260.28]
Subtota(95%Cl) 30 36 - 100.0  -0.04[ -0.560.48]

Testfor heterogeneitghi-square=2.2df=2 p=0.3312=9.3%
Testfor overallefectz=0.14 p=0.9

03 Measuresf overallexpressie vocahulary dewvelopment

Gitbard1994b 9  20.60(12.20) 8  16.50(11.00) r 384  0.33[-0.63,1.29]
Lav 1999 11 76.70(851) 17 75.47(11.63) 61.6  0.11[ -0.650.87]
Subtota(95%Cl) 20 25 - 100.0  0.20[ -0.400.79]

Testfor heterogeneitghi-square=0.18f=1 p=0.7212=0.0%
Testfor overallefectz=0.65 p=0.5

04 Measuresf overallreceptie syntaxdevelopment
Lav 1999 11 70.67(5.25) 17 71.29(5.36) 100.0 -0.11[ -0.87,0.65]

Subtota(95%ClI) 11 17 100.0 -0.11[ -0.87,0.65]
Testfor heterogeneitynot applicale
Testfor overallefectz=0.29 p=0.8

-40 -20 0 2.0 4.0

Faours clinician Faours parent
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Fig. 27. Comparison 03 Speech and language inter ventions versus traditional speech and language
programmes

03.09 Subgroup analysis (excluding data from childr en with expr essive and receptiv e dif culties)

Review: Speectandlanguagéherapy interventionsfor childrenwith primaty speechandlanguageelay or disorder
Compaison: 03 Speectandlanguagenterventionsversustraditionaspeechandlanguagerogmmmes
Outcome: 09 Subgroumnaysis(excludinglatafrom childrenwith expressie andreceptie dif culties)

Study Treatment Control StandardiseMeanDifference(Random) Weight StandardiseMeanDifference(Random)
N Mean(SD) N Mean(SD) 95%ClI (%) 95%ClI

01 Measuresf overallsyntaxdeelopment

Fey1993 10 5.85(1.83) 11 5.48(1.31) I 555  0.23[-0.63,1.08]

Gikbard1994b 9  34.60(8.20) 8  31.50(10.40) 445 0.32[-0.64,1.28]
Subtota(95%Cl) 19 19 - 100.0 0.27[-0.37,0.91]
Testfor heterogeneitghi-square=0.08f=1 p=0.8912=0.0%
Testfor overallefectz=0.81 p=0.4
02 Total numberof utterancesn alanguagsample

Gibbard1994b 9  61.30(50.50) 8  42.00(31.80) - 100.0  0.43[ -0.54,1.39]
Subtota(95%ClI) 9 8 B 100.0  0.43[-0.54,1.39]
Testfor heterogeneitynot applicate
Testfor overallefectz=0.87 p=0.4
03 Meanlengthof utterancederived from a languageample

Gibbard1994b 9  2.82(0.90) 8  1.84(0.65) —- 100.0 1.17[0.122.23]
Subtota(95%CI) 9 8 —— 100.0 1.17[0.122.23]
Testfor heterogeneitynot applicale
Testfor overallefectz=2.18 p=0.03
04 Parentreport of phrasecomplexity

Gikbard1994b 9  4.90(3.00) 8  3.80(1.70) - 100.0 0.42[-0.54,1.39]
Subtota(95%CI) 9 8 ——— 100.0  0.42[ -0.54,1.39]
Testfor heterogeneitynot applicale
Testfor overallefectz=0.85 p=0.4
05 Measuresf overallvocahilary development

Gikbard1994b 9  20.60(12.20) 8  16.50(11.00) - 100.0 0.33[-0.63,1.29]
Subtota(95%ClI) 9 8 B 100.0 0.33[-0.63,1.29]
Testfor heterogeneitynot applicate
Testfor overallefectz=0.68 p=0.5
06 Parentareport of vocahulaly siz

Gibbard1994b 9  236.70(152.00) 8  210.00(232.50) - 100.0  0.13[-0.82,1.08]
Subtota(95%ClI) 9 8 R 100.0 0.13[-0.82,1.08]
Testfor heterogeneitynot applicate
Testfor overallefectz=0.27 p=0.8
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