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A B S T R A C T

Background
It is thoughtthat approximately6% of childrenhavespeechandlanguagedif�culties of whichthemajoritywill not haveanyother
signi�cantdevelopmentaldif�culties.Whilstmostchildren'sdif�cultiesresolve,childrenwhosedif�cultiespersistinto primary school
mayhavelong-termproblemsconcerningliteracy, socialisation,behaviourandschoolattainment.

Objectives
To examinetheeffectivenessof speechandlanguageinterventionsfor childrenwith primary speechandlanguagedelay/disorder.

Search strategy
Thefollowingdatabasesweresearched:TheCochraneControlledTrialsRegister(CochraneLibrary, CENTRAL:2002/3),CINAHL
(1982- July 2002),EMBASE(1980- SeptWeek4 2002),ERIC(1965- 2002),MEDLINE (1966- SeptWeek3 2002),PsycINFO
(1872- 2002/10Week2), The NationalResearchRegister(2002/3).In additionto this referenceswere takenfrom reviewsof the
literatureandreferencelistsfrom articles.

Selectioncriteria
The reviewconsidered randomisedcontrolledtrialsof speechand languagetherapyinterventionsfor children or adolescentswith
primary speechandlanguagedelay/disorder.

Data collectionandanalysis
Titlesandabstractswereidenti�edandassessedfor relevance,beforethefull textversionwasobtainedofallpotentiallyrelevantarticles.
The datawere categoriseddependingon the nature of the controlgroupandconsidered in termsof the effectsof interventionon
expressiveandreceptivephonology, syntaxandvocabulary. Theoutcomesusedin theanalysisweredependentonthefocusof thestudy
with only theprimary effectsof therapybeingconsideredin thisreview.

Main results
Theresultsof twenty-�vestudieswereusedin themeta-analysis.Theresultssuggestthatspeechandlanguagetherapyiseffectivefor
childrenwith phonological(SMD=0.44,95%CI:0.01,0.86)or vocabulary dif�culties(SMD=0.89,95%CI:0.21,1.56),but thatthere
islessevidencethatinterventionsareeffectivefor childrenwith receptivedif�culties(SMD=-0.04,95%CI:-0.64,0.56).Mixed�ndings
were foundconcerningthe effectivenessof expressivesyntaxinterventions(n=233;SMD=1.02,95%CI: 0.04-2.01).No signi�cant
differenceswereshownbetweenclinicianadministeredinterventionandinterventionimplementedbytrainedparents,andstudiesdid
not show adifferencebetweentheeffectsof groupandindividualinterventions(SMD=0.01,95%CI:-0.26,1.17).Theuseof normal
languagepeersin therapywasshown to haveapositiveeffecton therapyoutcome(SMD=2.29,95%CI:1.11,3.48).

Authors' conclusions
The reviewshows that overallthere is a positiveeffectof speechand languagetherapyinterventionsfor children with expressive
phonologicalandexpressivevocabulary dif�culties.Theevidencefor expressivesyntaxdif�culties ismoremixed,andthere is aneed
for furtherresearchto investigateinterventionfor receptivelanguagedif�culties.Thereisalargedegreeof heterogeneityin theresults,
andthesourcesof thisneedto beinvestigated.
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S Y N O P S I S

Primary speechandlanguagedelay/disorderisacommondevelopmentaldif�culty which,if unresolved,cancausedif�cultiesof both
learningandsocialisationlastinginto adolescenceandbeyond.Thisreviewexaminestheeffectivenessof speechandlanguagetherapy
interventionsfor childrenwith primary speechandlanguagedelay/disorder.

The reviewconcludesthat whilst theremaybesomesupport for theeffectivenessof speechandlanguagetherapyfor childrenwith
expressivephonologicalandexpressivevocabulary dif�culties, theevidenceconcerningtheeffectivenessof interventionsfor expressive
syntaxismixed,andno evidenceisavailableconcerninginterventionsfor childrenwith receptivelanguagedif�culties.

B A C K G R O U N D

Speechand languagedelay/disorder is a commondevelopmen-
tal dif�culty in childhood.It maypresenteitherasa secondary
dif�culty (where it canbe accountedfor by a primary condi-
tion suchas:autism,hearingimpairment,generaldevelopmen-
tal dif�culties, behaviouralor emotionaldif�culties or neuro-
logicalimpairment),or it may be considered primary whenit
cannotbe accountedfor by any other condition (Stark 1981,
Plante1998).Whilst prevalence�guresfor speechandlanguage
dif�culties asa wholevary from 1-15% (Law 2000) depend-
ing on inclusioncriteria,it is thoughtthat on averageapproxi-
mately6% of children mayhavespeechand languagedif�cul-
ties (Boyle 1996), of which a signi�cant proportion will have
primary speechand languagedif�culties. It is recognisedthat
there may be overlapbetweenprimary and secondary delay/
disordersespeciallywhenthe featuresof the primary disability
are lesspronouncedbut thisdistinctionremainsclinicallyuseful
andit isonecommonlyreportedin theliterature(Leonard 1998).
Presentationof primary speechand languagedelay/disorder is
heterogeneous.Dif�culties may be persistentor transientand
presentas delayedor disordered speech,expressiveor recep-
tive languagedif�culties or a combinationof these.There is
little consensuson the aetiologyof primary languagedelay/
disorderbut a numberof studiessuggestcorrelationswith mul-
tiple risk factorssuchaschronicotitis media,geneticfactors,
socio-economicstatus,dif�culties in pregnancy, and oral-mo-
tor dif�culties (Whitehurst1991, Tomblin 1997). It may be
that theseact in a cumulativefashionto increasethe sever-
ity of the presentingdisorder (Aram1980).From current evi-
dence,it is unclearwhetherprimary speechandlanguagedelay/
disorderrepresentsvaryinglevelsofasingleconditionoranumber
ofdifferentconditionswith diverseaetiologiesbutsimilarpresent-
ing patterns(Law1998).
Primary speechandlanguagedelay/disorderisof signi�cantcon-
cernto thoseinvolvedwith childdevelopmentandhasfar reach-
ing implicationsfor the child, parent and carer. Studiesindi-

catethat languagedelaymayhaveadverseeffectsupon school
achievement(Aram1984,Bishop1990,Catts1993,Tallal1997,
Baker1987)and/orbeassociatedwith social,emotionalandbe-
haviouralproblems(Huntley988,Rice1991,Rutter 1992,Co-
hen2000,Stothard 1998).Childrenwith primary languagedelay/
disorder can alsohavelong-termdif�culties which persistto
adolescenceand beyond(Haynes1991, Rescorla1990) with
some30-60% experiencingcontinuing problemsin reading
and spelling.Therefore, primary speechand languagedelay/
disorder, hasthe potentialto impactsigni�cantlyon the indi-
vidual,familyandsocietyin both theshort andlongterm.
Becauseof the rangeof dif�culties within thediagnosisprimary
speechandlanguagedelay/disorderinterventionsmaytakemany
forms.Lawet al (2000)de�ne approachesto interventionusing
threecategories:didactic(directtrainingof linguisticbehaviours),
naturalistic(teachingthe child to respondeffectivelyto the lin-
guisticdemandsof theenvironment)andhybrid(acombination
of didacticandnaturalistic).Thesetermsprovideausefulframe-
workto outlineapproachesto intervention,although,atherapist
mayuseaneclecticapproachandadaptinterventionsaccording
to theresponseof theclient.
Interventionmaytakeplacein manydifferentenvironments,for
example,thehome,schoolor clinicandwill vary in durationand
intensitydependenton theresourcesavailable,perceivedneedsof
thechild andpoliciesof individualspeechandlanguagetherapy
services.Interventionmayalsobedeliveredindirectlythrougha
third personor directly throughthe clinician.Direct interven-
tion focuseson the treatmentof the child eitherindividuallyor
within a groupof children dependingon the ageandneedsof
thechildrenrequiringtherapyandthefacilitiesavailable.Indirect
interventionisoftenperceivedto beamorenaturalisticapproach
whereadultsin thechild'senvironmentfacilitatecommunication.
Traditionallythis approachis usedto createan optimum com-
municativeenvironmentfor thechildbypromotingpositivepar-
ent-childinteraction.Indirectapproachesare increasinglybeing
employedwithin a rangeof settings,wherespeechandlanguage
therapiststrain professionalsandcarerswhowork with thechil-
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drenandprovideprogrammesor adviceon how to maximisethe
child'scommunicativeenvironmentandenhancecommunicative
attempts.
There are no universalguidelineson what type of interven-
tion to offer children with primary speechand languagedelay/
disorderor on its' timing, nor is there consistentevidenceupon
whichto baseadecision,meaningthatthedecisionisoftenleft to
individualtherapistsandservices.Whilstanumberof reviewshave
beencarriedout in orderto summarisethe literature, thesehave
largelybeennarrativeandnon-systematicandtherefore maybe
pronetobiasandinaccuracies(Enderby1996,Law1997,Leonard
1998,McLean1997,Olswang1998).Two reviewshavealsoin-
cludeda meta-analysis(Nye1987,Law1998).In the formera
varietyof studydesignswere includedin theanalysiswhichmay
haveaffectedtheaccuracyof theresultsdueto potentialbiasfrom
the inclusionof poorer qualitystudydesigns.In the secondre-
viewonlystudiesthatcomparedspeechandlanguagetherapyin-
terventionswith no treatmentwere included,andtherefore the
conclusionscouldnot makedistinctionsbetweentherelativeef-
fectsof different treatmentsin treatingthe similarparticipants.
This systematicreviewis basedon randomisedcontrolledtrials
thataremethodologicallyleastproneto potentialsourcesof bias,
andit alsoconsidersevidencefrom randomisedcontrolledtrials
that compare traditionalandexperimentaltreatments.In doing
this it extendsthe evidencebaseand hasthe potentialto help
practitionersdecidebetweendifferenttypesof intervention.
Theaimof thisreviewisto searchsystematicallyfor, andcombine
evidencefrom, randomisedcontrolledtrials (RCTs) relatingto
the effectivenessof interventionapproachesfor primary speech
andlanguagedelay/disorderin childrenandadolescents.

O B JE C T I V E S

Todeterminetheeffectivenessofspeechandlanguageintervention
for childrenwith a primary diagnosisof speech/languagedelay/
disorder.

C R I T E R I A F O R C O N S I D E R I N G
S T U D I E S F O R T H I S R E V I E W

Typesof studies

Randomisedcontrolledtrialsof interventionsfor primary speech
andlanguagedelay/disorder.

Typesof participants

Childrenor adolescentswith a diagnosisof primary speechand
languagedelay/disorder. No upperagelimit wassetduring the
searches,howevertheoldestparticipantsin studiesidenti�ed for
the reviewwere �fteen. Children whosedif�culties arosefrom
stutteringor whosedif�culties were describedaslearnedmisar-

ticulationse.g.lateral/s/ or labialised/r/ wereexcludedfrom this
review.

Typesof intervention

Any typeof interventiondesignedto improveanareaof speech
or languagefunctioningconcerningeitherexpressiveor recep-
tivephonology(productionor understandingof speechsounds),
expressiveor receptivevocabulary (productionor understanding
of words),or expressiveor receptivesyntax(productionor un-
derstandingof sentencesandgrammar).Threecomparisonswere
investigated:

1. Interventionscomparedto delayedor no treatmentconditions
e.g.studieswherecontrolchildrenareassignedto adelayedtreat-
mentor no treatmentcondition.

2. Interventionscomparedto generalstimulationconditionse.g.
studieswherecontrolchildrenareassignedto acontrolcondition
designedto mimic theinteractionfoundin therapywithoutpro-
vidingthetargetlinguisticinput.Thismaybeacognitivetherapy,
generalplaysessionsor aspeechandlanguagetherapytreatment
thatdoesnot focuson theareaof interestin thestudy.

3. Interventionscomparedto otherspeechandlanguagetherapy
approachese.g.studiesmaycompare what theyconsiderto be
a 'traditionaltreatment' with whattheyconsiderto beanexperi-
mentaltreatment.Thismaybeadifferentapproachcarriedoutby
thesamepersone.g.targetingearlyversuslatedevelopingsounds,
or thesameapproachcarriedout bydifferentpeoplee.g.focused
stimulationgivenbycliniciansversusparents.
A generalrulewasappliedto studiescomparingtreatments:

� Grouptherapywasconsideredto beexperimentalandindivid-
ualtherapythecontrol

� Indirectinterventionswereconsideredto beexperimentaland
directinterventionsthecontrol

� Interactiveapproacheswereconsideredto beexperimentaland
directiveapproachesthecontrol

If conditionscouldnot be categorisedaccording to theserules,
then the conditionswere labelledasexperimentalor traditional
accordingto backgroundinformationin theliteraturereview.

Typesof outcomemeasures

Typesofoutcomemeasureincludedformalstandardisedtests,cri-
terion referencedtests,parent report andlanguagesamples.Ar-
easmeasuredincludedaspectsof expressiveor receptivelanguage
functioningin areasof semantics,syntax,andphonology. Non-
linguisticoutcomessuchasbehaviour, esteem,andliteracymea-
sureswerenot usedin thisreview.

Outcomesusedin thereviewweredependenton thefocusof the
interventione.g.for studiesspecifyinginterventionfor expres-
sivedif�cultieseffectsizewascalculatedusingexpressivelanguage
measures.
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Outcomesfor analysiswereconsideredon threelevels:
1. At thelevelof thetargetfor interventione.g.improvementin
targetedspeechsoundsor syntacticstructure.
2.At thelevelof languagefunctioninge.g.improvementin overall
phonologicalor expressivelanguagematurity.
3. At thelevelof broaderlanguagefunctioninge.g.improvement
in intelligibility, improvementin parentreport of language.

S E A R C H S T R A T E G Y F O R
I D E N T I F I C A T I O N O F S T U D I E S

See:Developmental,PsychosocialandLearningProblemsGroup
searchstrategy
Studieswereidenti�ed from thefollowingsources:
TheCochraneControlledTrialsRegister(CCTR) (Cochrane
Library, central:2002/3)
CumulativeIndexof NursingandAlliedHealth(1982- July
2002)
EMBASE(1980- SeptWeek4 2002)
ERIC(1965- 2002)
MEDLINE (1966- SeptWeek3 2002)
PsychINFO (1872- 2002/10Week2)
TheNationalResearchRegister(2002/3)
C2PSPECTRE(Databaseto December2002)
Thefollowingsearchtermswereusedto identifyarticles.MESH
termswereadaptedto suitthe�elds of eachof thedatabases:
1. randomi*
2. clin*
3. trial*
4. (clin* adjtrial*)
5. singl*
6. doubl*
7. tripl*
8. trebl*
9. mask*
10.blind*
11.(5 or 6 or 7 or 8) and(9 or 10)
12.crossover
13.random*
14.allocate*
15.assign*
16.random*adj(allocat*or assign*)
17.RANDOM ASSIGNMENT
18.expCLINICAL TRIALS
19.expMETA ANALYSIS
20.16 or 12 or 11 or 4 or 1 or 17or 18or 19
21.CHILD
22.child* or infant* or babyor babiesor boy* or girl* or pre-
school*or preschool*or teen*or adolescen*or schoolchild*
23.21 or 22
24.COMMUNICA TION DISORDERS
25.speechneardisorder*

26.speechneardelay*
27. languageneardisorder*
28. languageneardelay*
29.verbalneardisorder*
30.aprosodi*
31.cluttering
32.dysglossia
33.rhinolalia
34.centralandauditory andprocessinganddisorder
35.semantic-pragmaticanddisorder
36.25or 26or 27or 28or 29or 30or 31or 32or 33or 34or 35
37.speechnearscreen*
38. languagenearscreen*
39.speechnearpatholog*
40. languagenearpatholog*
41.speechneartherap*
42. languageneartherap*
Furtherstudieswere identi�ed throughreferencelistsfrom
articlesandreviewsof theliterature.

M E T H O D S O F T H E R E V I E W

Selectionof trials
All referencesfrom the searchstrategywere managedusing
referencemanager. The titlesandabstractswerescreenedagainst
theinclusioncriteriabythesecondauthor(ZG)in ordertoidentify
relevantarticles.If it wasunclearwhetheran article met the
inclusioncriteriathenthe full textversionwasobtainedandthe
articlemorefully assessed.Onceallpotentiallyappropriatestudies
hadbeenobtained,eachstudywasevaluatedindependentlybytwo
reviewers(JL)and(ZG) for inclusion.In theeventthattherewasa
questionasto thepossibleinclusionorexclusionofanyindividual
study, a �nal consensusdecisionwasmadebetweenJL andZG.
If theprimary reviewerscouldnot cometo aconsensusregarding
theinclusionorexclusionof astudy, thefull articlewassubmitted
to the third reviewer(CN). Reviewerswere not blindedto the
name(s)of the author(s),institution(s)or publicationsourceat
anylevelof review.
Initially the studieswere judgedon the basisof their allocation
concealment.Two reviewersindependentlyassignedone of
threequalitycodesasdescribedin the CochraneCollaboration
Handbook(Clarke2003):
(A)Indicates adequateconcealmentof allocation e.g. pre-
numberedor codedidenticalcontainersadministeredseriallyto
participants.
(B)Indicatesuncertainty about whether the allocation was
adequatelyconcealede.g.where authorsdid not describethe
allocationmethods.
(C)Indicatesthattheallocationwasnot adequatelyconcealede.g.
alternateassignment.
For this reviewonly studiesconsidered to be of quality (A) or
(B) were includedin the review. The studieswere thencritically
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appraisedbyaskingthefollowingquestions.
� Weretheassessorsblind to treatmentallocation?
� Did theauthorsreport arangeofbaselinecharacteristicsfor the

participants?If baselinecharacteristicswerereportedandtested
usingsigni�cancetests,weresigni�cantdifferencesbetweenthe
groupsfound?

� Isthereanexplanationof whychildrenwithdrew?
� How werethedatafromthesechildrenused?
� Whatwastheproportion of withdrawals?
� Wasanintention-to-treatanalysisused?
� Weretheeligibilitycriteriaadequatelyde�ned?
� Was a power calculationcompletedto ensure there were

adequateparticipantsto seeasigni�canteffect?
Thestudieswere labelledusinganA/B/C categorisationfor each
of theaboveareas:
(A)Componentmentionedandadequate
(B)Componentnot reported
(C)Componentmentionedbut not adequate
A descriptionof thequalitycodesfor eachof theappraisedareas
is providedin themethodologicalqualitytable(Table01; Table
02).
Datamanagement
Two reviewersindependentlyextractedthedatafrom thearticles
usingaformcoveringthefollowing:
� Methods,
� Participants,
� Interventions
� Outcomes.
Uncertainty and disagreementwasresolvedthroughdiscussion
andconsultationwith the third reviewer. If further information
wasrequiredthenthe�rst authorof thestudywascontacted.In
total�fteen authorswerecontactedto askfor furtherinformation
or clari�cation,andelevenresponseswerereceived.
Dueto theheterogeneityof controlsusedin thestudiesandthe
potentialimpactof this on effectsize,the studieswere initially
categorisedon the basisof their control groups.Three main
comparisonsweremade:
1. Speech and LanguageTherapy Intervention versusNo
TreatmentControls
2. Speechand LanguageTherapyInterventionversusGeneral
Stimulation
3. SpeechandLanguageTherapyInterventionversusTraditional
Therapies
For eachof the comparisonsoutcomeswere analysedin seven
categories,wheremeasured:
1. Expressivephonologyoutcomes
2. Receptivephonologyoutcomes
3. Expressivesyntaxoutcomes
4. Receptivesyntaxoutcomes
5. Expressivevocabulary outcomes
6. Receptivevocabulary outcomes
7. Compositelanguageoutcomes
Andeachconsideredat threelevels:

1. At thelevelof thetargetfor intervention
2. At thelevelof overalllanguageor speechmaturity
3. At the level of broaderfunctioning e.g. improvementin
conversation
Dataanalysis
MissingData
Authorswerecontactedandaskedto supplymissingdata.Where
authorscouldnot be contactedor datacouldnot be supplied,
missingdataanddrop-outswereassessedforeachindividualstudy.
Thenumberofparticipantsin the�nal analysis,asaproportion of
all participantsin eachstudyis reportedin thetablesconcerning
methodologicalquality(Table01;Table02).
MultipleTreatmentArms
Nine studiescombinedmore than one eligible intervention
versuscontrolintervention(Fey1993;Gibbard 1994b;Lancaster
1991;Law1999;Shelton1978;Sommers1964;Sommers1966;
Sommers1962; Tufts 1959). With the exception of Shelton
(1978),all of thesestudiescomparedclinicianinterventionwith
parent interventionor additionalparental intervention.In the
study by Shelton (1978) the authorscompared two parent
interventionswith nointervention.Thedatafromallthesestudies
wereanalysedby poolingthenumberof participants,meansand
standard deviationsusinga pooledstandard deviationformula
which weightedthe conditionson the basisof the numberof
participantsin eachtrial arm.Sub-groupanalyseswerethenused
to separatethe datain order to compare clinicianand parent
intervention.
Measuresof TreatmentEffect
Binary Outcomes
Noneof theoutcomesusedin theanalysiswerereportedasbinary
outcomes.
ContinuousOutcomes
Studiesreporting continuousoutcomeswere summarisedusing
standardisedmeandifferences(SMD) to allow the reviewersto
combinestudiesthatmeasuredthesameoutcomeusingdifferent
methods.
Assessmentof Heterogeneity
Statisticalheterogeneitywasassessedusingthe Chi-squared test
for heterogeneity, andthroughvisualinspectionof forestplots.
Analysisof heterogeneityinvestigatedthe potential impact of
differencesin childlanguagecharacteristics,durationof treatment
andadministratoroftreatment.Whereexcessiveheterogeneitywas
foundthenthestudieswerenot pooledin theanalysis.
DataSynthesis
Data synthesiswascarriedout usingReviewManager4.1.1.A
randomeffectsmodelwasusedin theanalysissoasto takeinto
accountthevariationin thedataduetopotential studydifferences.
Sub-groupAnalysis
Weplannedandundertooksub-groupanalysestoassesstheimpact
of thefollowingstudycharacteristics:
1. The role of administrator. Studies using cliniciansas the
administratorsof interventionwereexaminedseparatelyandthe
resultscomparedto theprimary analysis.
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2. The role of durationof treatmentasan indicatorof ef�cacy
studies.Studiesofferinglongerlengthsof therapywereexamined
separatelyandtheresultscomparedto theprimary analysis.It was
notpossibletoanalysetheresultsin termsof intensityasonlynine
studiesthat werenot comparableincludedintensitiesof therapy
overtwohoursaweek.
3. The roleof age.It wasnot possibleto completea sub-group
analysisbasedontheageoftheparticipantsbecauseonlysixstudies
(whichwere not comparable)includedchildren over the ageof
seven.
We undertook one post-hocsubgroupanalysisof expressive
syntaxandvocabulary outcomesremoving a trial that speci�ed
that all children taking part in the studyhad severe receptive
languagedif�culties.Thiswascarriedout to examineunexplained
heterogeneityin theresults.
SensitivityAnalysis
Sensitivityanalyseswereconsideredin orderto takeinto account
thepotentialeffectsofstudyquality. Randomisation,attritionand
blinding were considered aspotentiallyimportant factors(Juni
2001):
1. Randomisation:Only threestudiesreportedtheir methodsof
randomisationsosensitivityanalysiswasnot carriedout.
2. Attrition: No studyreported more than15% attrition, but a
fourteenstudiesdid not report attrition levels.Thesestudieswere
removedfromtheanalysisandtheresultscomparedto theprimary
analysis
3.Blinding:Studiesthatreportedtheassessorswereblindtogroup
statuswereexaminedseparatelyandthe resultscomparedto the
primary analysis
Publicationbias
Sincethere is a riskof biasassociatedwith relativelylow sample
size,funnelplotswereusedto evaluatetherelationshipbetween
effectsizeandstudyprecision.Sucha relationshipcouldbedue
to publicationor relatedbiasesor dueto systematicdifferences
betweensmallandlargestudies.If arelationshipwasidenti�edthe
clinicaldiversityof thestudieswasfurtherexaminedfor possible
explanations(Egger1997).

D E S C R I P T I O N O F S T U D I E S

In total630citationswerefoundfromthedatabasesearches.On
the basisof the titlesandabstracts49 were judgedto bepoten-
tially relevantand the full text articleswere obtained.Reasons
for excludingpapersgenerallyconcernedthe researchdesignor
thenatureof thedif�culties of theparticipants.Havingreadthe
articles21 were judgedto havemet the inclusioncriteria.This
numberwasaugmentedbyafurthereightarticlesidenti�ed from
systematicreviewsof the literature, sixarticlesidenti�ed by the
reviewauthorsandonearticlefrom theCampbellCollaboration
trialsdatabase(C2SPECTRE).In totalsearchesidenti�ed 36 pa-
persfor thereview, reporting atotalof 33 different trials(seethe
tableof includedstudies).

The studiesgenerallyfocusedon a singleaspectof therapyei-
therphonology, or expressiveor receptivelanguage.Sevenstudies
hada lessde�nedfocusof therapyandstatedthat theyincluded
more thanoneaspectof languageasanaim for therapy. Two of
thesestudiesaddressedtheWard InfantLanguageScreeningTest:
Aassessment,AccelerationandRemediation(WILSTAAR) early
interventionprogramme(Ward 1994)andprovidedacomposite
languagemeasuresof receptiveandexpressivelanguagedevelop-
ment(Evans[forthcoming],Sutton1999),threewereEnglishtri-
alsrun within healthcaretrusts(Barratt1992,Glogowska,2000,
Law1999),andthesixthandseventhstudiesdidnotclearlydetail
theinterventionsin termsof expressiveandreceptivecomponents
(Cole1986,Head1975).ThestudybyColeetalstatedthatinter-
ventionfocusedonsyntax,semanticsandpragmaticswhilstcom-
paringa directiveto an interactiveinterventionapproach,while
that of Headet al compared usingrecreationalgamesasan in-
terventionapproachto usingperceptualmotoractivities.Neither
studycouldbeeasilycategoriseddueto thequalityof reporting,
andsothe aimsof therapyhad to be determinedby visualin-
spectionof participantsbaselineexpressiveandreceptivelanguage
scores.
Thenatureof theinterventionsweredescribedin varyingamounts
of detail.While theareaof focus,duration,intensityandadmin-
istratorwere mostfrequentlydescribed,otheraspectsof the in-
terventionsuchasthe tasksusedandthe relativeproportionsof
different techniqueswereoftennot described.Althoughthisdid
not affectthequalityof theindividualstudies,asit ismostcom-
monlyanartifactof thewriting-upprocess,it didaffectourability
to drawjudgementsconcerningthecomparabilityof thestudies
andwill affectthepracticalapplicationof techniquesusedin the
studiesto clinicalpractice.
Sixteenstudiesinvestigatedeitherexpressiveor receptivephonol-
ogy interventions.Five of thesestudiescompared intervention
providedbytheclinicianto delayedtreatment(Almost1998,Gl-
ogowska,2000,Matheny1978,Munro1998,Reid1996),three
studiescomparedparentinterventionanddelayedinterventionof
whichtwo usedmultipleconditionsto compareparentandclin-
ician intervention(Lancaster1991,Shelton1978,Tufts 1959),
anda further four studiescompared clinicianinterventionwith
andwithoutadditionalparentalintervention(Fudala1972,Rus-
cello1993,Sommers1962,Sommers1964).Four studiescom-
paredspeci�capproachesto therapyinvestigatingthedifferences
in outcomesbetweenusinggroupandindividualtherapy(Som-
mers1966), targettingeitherearlieror laterdevelopingspeech
sounds(Rvachew2001),usingspeechsounddiscriminationtasks
(e.g.hearingthedifferencesbetweensounds)in additiontospeech
productiontasks(e.g.sayingthespeechsounds)(Rvachew1994)
andusingtwo different formsof physicaleducationprogramme
(Head1975).Theapproachesto interventionusedin thephonol-
ogystudiesweregenerallycomparablewith cliniciansdescribing
a hierarchicalapproachto therapyto encourageproductionof
soundsin isolationandthenin increasinglymorecomplexlinguis-
tic structures.A smallnumberof studiesusedacyclesapproachto
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therapythat targetedsoundsin cyclesdependenton thephono-
logicalprocess.Theinterventionscombinedvaryingquantitiesof
speechsounddiscriminationtasksin additionto speechproduc-
tion tasks,but for onlythreestudieswassounddiscriminationthe
primaryfocusoftheintervention;eitherwithoutadditional speech
productiontasks(Shelton1978),or in additionto speechproduc-
tiontasks(Reid1996,Rvachew1994).Theclientgroupsdescribed
in thephonologystudieswererelativelyhomogenouswith thema-
jorityofparticipantsrangingin agefromthreetosixyearsofage.In
theearlierstudiesparticipantstendedto beolderand�ve studies
reportedparticipantsagedoverseven(Fudala1972;Head1975;
Sommers1964;Sommers1966;Sommers1962)Theseverityof
the dif�culties wasgenerallyat leastonestandard deviationbe-
low themeanon standardisedassessmentmeasures,althoughin
severalof the earlieststudiesparticipantswere includedwith as
fewasthreemis-articulatedphonemes.Therewasa tendencyin
thephonologystudiestoexcludeparticipantswith otherlinguistic
dif�cultiessuchasexpressivedelayor receptivedelay. Mostcom-
monly this excludedanychild with a receptivedelaybelow one
standard deviationfromthemean.
Nineteenstudiesinvestigatedexpressivelanguageinterventions.
The focusof expressivestudieswasmore likely to beconcerned
with the provisionof interventionthroughparent programmes
suchasthe Hanenparent programme(Manolson1992).Three
studiescomparedparentimplementedtherapyto acontrolgroup
who receiveddelayed(Girolametto1996a,Girolametto1996b,
Gibbard 1994a)anda further threestudieshadmultiplecondi-
tionsandcomparedparent interventionwith clinicianinterven-
tion anddelayedinterventioneitherimplementedby parentsor
cliniciansor generalstimulation(Fey1993,Gibbard 1994b, Law
1999).In addition,threestudiesinvestigatedtheeffectivenessof
cliniciandelivered therapycompared to delayedtherapy(Glo-
gowska,2000;Robertson1999;Schwartz 1985).Regardlessof
theadministratorof therapy, theapproachesusedin thesestudies
tendedto bebasedon languagestimulationandusedmoreinter-
active(e.g.child led)andnaturalisticmethodsto encourageword
mappingorthedevelopmentormorecomplexsyntacticstructures.
Threestudiesaddressedspeci�capproachesto interventionsuchas
thegeneralisationof 'is' interrogative(Mulac1977),mimicry and
modelling(Courtwright1979)andplaysessionswith normaland
languageimpairedplaypeers(Robertson1997),andthreestudies
investigatedclassroom-basedinterventions.Onestudycompared
individualtherapytoclassroom-basedgroupintervention(Wilcox
1991),onestudycomparedadirective(e.g.clinicianled)approach
to interventionto an interactive(e.g.child led)approachto in-
terventionwithin aclassroomenvironment(Cole1986),andthe
�nal studycomparedweeklyinterventiontointensiveintervention
withinanurserysetting(Barratt1992).Theparticipantsin expres-
sivelanguagestudieswerenormallyof pre-schoolage,althoughin
onestudyparticipantswerebetweensixandtwelveyearsold(Head
1975).Thechildreninvolvedin thesestudiestendedto havemore
severe dif�culties with a numberof studiesspecifyingtwo stan-
dard deviationsbelow the meanon testsof expressivelanguage.

The participantsalsohada rangeof otherlinguisticdif�culties;
commonlythis wasin phonology, but this couldalsobe in re-
ceptivelanguageandthreestudiesspeci�edthat all childrenhad
receptivelanguagedif�culties(Robertson1997,Law1999,Wilcox
1991).Two studiesinvestigatedtheeffectivenessof WILSTAAR
interventionlookingatlanguagedevelopmentin childrenundera
yearold(Evans[forthcoming],Sutton1999).Thesestudiesaimed
to trainparentsto provideinterventionto stimulatelanguagede-
velopment.To beincludedin thesestudieschildrenhadto score
belowonestandarddeviationin thecombinedreceptiveexpressive
emergentlanguage(REEL)scale(Bzoch1970).
Fivestudiesinvestigatedinterventionsfor receptivelanguagedif-
�culties.Onestudyspeci�callyinvestigatedcomprehensioninter-
ventionwitholderchildrenthroughanapproachcalledVisualising
andVerbalising,wherechildrenweretaughttovisualisewordsand
sentencesto helpthemunderstandlanguage(Dixon2001).Two
studiesprovideda more generalfocusto interventionbut stated
that there were receptivelanguageaims(Glogowska,2000;Law
1999).Thesetwo studiesusedmuchyoungerchildren thanthe
�rst studyandalsoincludeda focuson expressiveintervention.
Thechildrenin thereceptivelanguagestudiestendedtohavemore
severedif�culties thanin otherstudies.Theolderchildrenin the
studyby Dixon hadreceptivelanguagedif�culties more than2
SD below themean,andtheyoungerchildrenin thestudiesby
GlogowskaandLawhadreceptivedif�cultiesmorethan1.25SD
belowthemeanor1.5SDbelowthemeanrespectively. In allthree
of thestudiesit wasstatedthatchildrenhadadditionalexpressive
languageproblems.Two studieswere includedin this category
becausetheparticipantswereshown to havereceptivedif�culties,
althoughthestudiesdid not categorisetherapyaimsin termsof
expressiveand receptivelanguagespecifyinginstead;semantics,
syntaxandpragmatics(Cole1986),andform, contentanduse
(Barratt1992).Childrenin thestudybyColehadto score1.5SD
below themeanoneitherexpressiveor receptivetestsof language,
andthosein thestudybyBarratthadtoscore1SDbelowthemean
on receptiveand/orexpressivelanguagetests.
A varietyof measureswasusedto investigatethe outcomesof
treatment.Authorsinvestigatingthe effectivenessof phonology
interventionswere most likely to usestandardisedmeasuresof
overallphonologicaldevelopment.A smallernumberof authors
alsousednarrower measuressuchasproductionof targetpro-
cesses(Munro1998,Ruscello1993,Rvachew2001),andbroader
measuressuchaspercentageof consonantscorrectin conversation
(Almost1998).Studiesinvestigatingexpressivelanguageinterven-
tionstendedto usebroaderoutcomemeasures,drawingon infor-
mationfrom parentalreport and languagesamples.Thesewere
usedto measure the increasein numberof wordsor utterances,
andtheincreasein complexityof utterances(Seefor example:Fey
1993,Gibbard 1994a,Law1999).Standardisedmeasuresof ex-
pressivesyntaxandvocabulary werealsoused,but werelesslikely
to beadministeredthanin thephonologystudies.Theoutcomes
measuredin thestudiesfocusingonreceptivelanguageweremore
diverseduetothedifferingagesoftheclientgroupsandthebroader
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rangeof interventiontargetswithin the studies.However, there
wasa tendencyfor thesestudiesto usestandardisedoutcomes
measures.Second-ordereffectswerealsoinvestigatedandanum-
berof studiesreportedphonologyoutcomesfollowingexpressive
languageinterventionin separatepapers(Fey1994,Girolametto
1997).Four studiesalsoincludednon-linguisticsecond-orderef-
fectsthatmayhavebene�tedfrom thespeechandlanguagether-
apy. Theseincludedmeasuresof behaviouror socialisation(Giro-
lametto1996a;Glogowska,2000;Law1999;Robertson1999),
andtheeffectsof interventiononparentsin termsof esteem(Law
1999)andstress(Robertson1999).

M E T H O D O L O G I C A L Q U A L I T Y

Eachof thestudieswasassessedformethodologicalqualityandas-
signedaqualitycodefor anumberof potentiallyimportantareas:
blinding of assessors,reporting of participants' baselinecharac-
teristicsandassessmentof similarity, explanationof withdrawals,
discountingofmissingvalues,degreeofparticipantattrition,useof
intentionto treatanalysis,completionof apowercalculationand
descriptionof eligibilitycriteria(Table01;Table02).In addition
the methodsof selectingparticipantsandthe sizeof the sample
werealsonoted.Theresultsreportedherearefor thethirty-three
differentstudiesthat wereusedin thereview, althoughmethod-
ologicalqualityratingswere alsogivento follow-up studiesand
separatepapersreporting differentoutcomesfor thesamestudy.
In eighteeninstancesit wasnot clearhow theparticipantsin the
trialshadbeenrecruited andselected.In the remainingstudies
onehaduseda randomsampleof participantsreferredby clini-
cians(Sommers1966),andsixhadenrolledalleligibleparticipants
overaspeci�edtimespan(Almost1998;Evans[forthcoming];Gl-
ogowska,2000;Law1999;Munro1998;Sutton1999).Fivestud-
ieshadactivelyenrolledparticipantsthroughadvertisements(Fey
1993;Girolametto1996b;Robertson 1999),and lettershome
from school(Sommers1962;Tufts1959),andin anotherthree
casesparticipantsagreedto completethe full numberof inter-
ventionsessionsbeforebeingincludedin thestudy(Dixon2001;
Fudala1972;Ruscello1993).The useof self-selectingsamples
meansthat in someinstancesresultsmayneedto beinterpreted
cautiously;thesemaycreatelargereffectsizesthaninvestigations
usingamoremixedclinicalpopulation.
Thesamplesizesrangedfromeightto 240,althoughthemajority
of studiesincludedbetweentenand30 participants(18studies).
Thissizeisrelativelysmallandthereforethedegreeto whichsome
of thestudiesareableshow signi�canteffectsneedsto beconsid-
ered.Four studiescompletedpowercalculations(Almost1998;
Barratt1992;Law1999;Glogowska,2000).Howeverfor two of
thesestudiesrecruitmentproblemsmeantthatthestudycouldnot
achievetheplannedlevelof power.
Thepapersgenerallyprovidedcleareligibilitycriteria,typicallyex-
cludingchildrenwith generaldevelopmentaldelays,neurological
impairmentsandhearingloss.Themajorityof studiesdescribed

the main languagecharacteristicsof the participantsin termsof
phonology, andexpressiveandreceptivelanguageskills.In eight
studiesdetailswereonlyprovidedofthelinguisticareaexaminedin
thestudy, orwereunclear(Courtwright1979;Fudala1972;Head
1975; Mulac1977;Sommers1964; Sommers1966; Sommers
1962;Tufts1959).This is signi�cantbecauseotherfactorsmay
havehadaneffectontheresponseto therapy.Therewasvariability
in thereportingofotherpotentiallyconfoundingvariablessuchas
socio-economicstatusandbehaviour. Tenstudiesreportedsome
detailsof socio-economicstatus,thiswasprovidedtypicallyasso-
cialclasses(Gibbard 1994a;Gibbard 1994b;Law1999;Sommers
1964;Sommers1966),or parenteducation(Girolametto1996b;
Glogowska,2000;Robertson1997;Robertson1999;Tufts1959).
In addition to this threestudiesdescribedtheir participantsas
beingfrom middleclass,or lowerclassbackgroundswithout in-
cludingdata(Evans[forthcoming];Fudala1972;Sommers1962).
Seventeenstudiesreportedbaselinelanguagescores,andtwelveof
thesestudiesincludedsomeotherpotentiallysigni�cantvariables
suchasbehaviour, esteem,orparenteducation.Of thepapersthat
statisticallyanalysedbaselinescores,threepapersfound signi�-
cantdifferencesatbaselinein non-linguisticmeasures(Fey1993;
Girolametto1996a;Law1999).
All of the papersdescribedtheir participantsasbeingrandomly
assignedalthoughonly threepapersdescribedtheirmethods(Al-
most1998;Law1999;Glogowska,2000).In addition,twopapers
statedthatrandomisationhadbeencompletedbyanindependent
person,but gaveno explanationof themethod(Lancaster1991;
Munro1998)andthreepapersstatedthatrandomnumberstables
hadbeenusedbut providedno otherdetails(Barratt1992;Som-
mers1962;Sommers1964).In thepapersdescribingtheirmeth-
ods,randomnumbertableswereusedto createsealedenvelopes
thatwereopenedin thepresenceof theparentsonceconsenthad
beengained.
In fourteenstudiesthe assessorswere blind to the groupstatus
of theparticipants,or hadall their assessmentsmarkedby blind
transcribers.In the otherstudiestwo statedthat assessorswere
blind to groupallocationatpre-test,andseventeendid not report
whetherassessorswere blind. In a numberof casesa sampleof
paperswere independentlymarkedby blind assessorsto givea
reliabilitymeasure.
Twelvestudiesaccountedfor theirwithdrawalsandsixstatedthat
no withdrawalsoccurred.Therewasonly onestudythat showed
withdrawalsthatwerenot accountedfor (Sommers1966).With-
drawalswere mainlydiscountedfrom analysis,althoughin two
studiesthe withdrawalsor non-�nisherswere includedin the
analysisbyusingthelastscoreobtained(Almost1998;Lancaster
1991).Theamountofattritionwasgenerallysmall,nostudymen-
tionedattritionrateshigherthan15%,andonlyeightstudieshad
attritionratesbetween10%and15%.In fourteenstudiesattrition
(e.g.proportion of participantsnot completingtheintervention)
andwithdrawal(e.g.anexplanationof whyparticipantsdid not
completeintervention)were not mentionedandtherefore these
�guresneedto beinterpretedcautiously;non-reporting mayhave
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coveredup signi�cantlevelsof attrition.Twostudiesreportedin-
tentionto treatanalysiswhereparticipantdatawereanalysedac-
cording to thegroupto whichtheywereassignedinitially rather
thanwhetherthey�nishedtheinterventionor requestedtherapy
(Almost1998;Glogowska,2000).A third studywascategorised
asan intention-to-treatanalysisasparticipantsthat hadnot yet
managedto completetheinterventionpackage(e.g.throughhol-
idaysor illness)wereassessedattheendof thestudyandincluded
in the�nal analysis(Lancaster1991).

R E S U L T S

Sevenstudieswerenot includedin themeta-analysisbecausefur-
ther informationregarding resultscould not be obtained(Bar-
ratt 1992;Fudala1972;Mulac1977;Reid1996,Ruscello1993;
Rvachew1994;Sutton1999).Of thesestudies,fourwerephono-
logicalinterventions,onewasanexpressivelanguageintervention
focusingon 'is' interrogative,oneusedWILSTAARintervention,
andonewasagenerallanguageprogrammecarriedout within an
Englishhealthcare trust.A �nal studyreportedoutcomesasrat-
ingsdataandcouldnot beenteredinto ReviewManager(Tufts
1959).A narrativesummary of thesestudiesisprovidedbelow.
Two of the �ve phonologystudiesthat couldnot beusedin the
meta-analysescomparedclinician-delivered interventionto clin-
ician- delivered interventionalongsideadditionalparent-imple-
mentedintervention.The�rst study(Ruscello1993)usedSpeech
Viewersoftware and found that involvingparentsin interven-
tion led to no signi�cant differencesin outcomes.The second
study(Fudala1972) found that the children of parentsobserv-
ing the cliniciancompletingthe interventionhadbetterspeech
outcomesthanthosechildrenwhoseparentsdid not observe.In-
terestingly, no differenceswere foundbetweentheoutcomesfor
childrenwhoseparentsobservedthesessionsonceaweekandthose
who observedoncea month. Anotherphonologystudy(Tufts
1959)comparedthreeconditions:parent implementedinterven-
tion,clinicianimplementedinterventionandnointervention.The
studyreportedsigni�cantdifferencesbetweenthecontrolgroup
andthetwointerventiongroups,butnosigni�cantdifferencesbe-
tweenthetwo interventiongroups.Twootherphonologystudies
compareddifferentlengthsof intervention(Reid1996)orspeci�c
interventiontasks(Rvachew1994).The �rst study(Reid 1996)
comparedthreeconditions:notreatment,tenweeksof Metaphon
training(levelsoneandtwo), andsixweeksof Metaphontrain-
ing (leveloneonly).Thestudyshowedsigni�cantdifferencesfor
thosechildrenwhohadattendedthetenweeksofspeechinterven-
tion whencompared to eithersixweeksof interventionandno
treatment.The �nal phonologystudy(Rvachew1994)focused
on sounddiscriminationcomparingthe effectsof threecondi-
tions:discriminationbetweena rhymingword pair (e.g.,'sheet'
and'meat'), anon-rhymingword pair(e.g.'cat' and'Pete') anda
misarticulatedword pairwhereoneword of thepairrhymedbut
did not start with anEnglishconsonant.Theresultssuggestthat

thosechildrenlisteningto eitherrhymingword pairsor misartic-
ulatedword pairsprogressedfurther in soundproductiontasks
thandid thechildrenlisteningto non-rhymingword pairs.
Threestudiesthatcouldnot beusedin themeta-analysesfocused
on languageinterventions.The �rst study(Sutton 1999)com-
pared WILSTAAR interventionto no interventionanddid not
show anysigni�cantdifferencesin languageoutcomes.The sec-
ond study(Barratt1992)compared intensiveintervention(four
daysa weekfor threeweeksonceevery threemonths)to weekly
intervention(onceaweekfor sixmonths)deliveredin anursery
setting.Thestudyshowedthatalthoughchildrenin theintensive
groupdidnotreceiveanymorehoursof interventionthanthosein
theweeklygroup, therewasmoreimprovementin expressivelan-
guagescoresfromthosechildrenreceivingintensiveintervention.
The sameresultwasnot seenfor languagecomprehensionmea-
sures.Thethirdexpressivelanguagestudy(Mulac1977)compared
alanguageinterventionprogrammefocusingon 'is interrogative'
to thesameprogrammewith additionaltasksto facilitategener-
alisation,andto a controlprogrammedescribeda speechsound
intervention.The studyfound that althoughboth experimental
groupsimprovedin an'is interrogative' measure,only thegroup
receivingtheadditionaltasksgeneralisedtheiruseof 'is interrog-
ative' to outsideof theclinicsetting.
ExpressivePhonologyOutcomes
Twostudiesmeasuredoutcomesat thelevelof theproductionof
thetargetsound(Munro1998;Rvachew2001).Oneofthesestud-
iescompared interventionto delayedtreatment(Munro 1998),
andthesecondcomparedtreatmentofearlydevelopingphonemes
with laterdevelopingphonemes(Rvachew2001).Theformerdid
not show a statisticallysigini�cantdifferenceeitherfor the pro-
ductionof the targetsounds(n=11;SMD=0.98,95%CI: -0.35,
2.31) or for the variabilityin the productionof targetsounds
(n=11;SMD=0.91,95%CI: -0.41, 2.23). The latter showeda
statisticallysigni�canteffectthat favouredthetreatmentof early
developingphonemes(n=48;SMD=-1.00,95%CI:-1.60,-0.40).
Elevenstudiesmeasured the effectsof treatmentthroughstan-
dardisedmeasuresof overallphonologicaldevelopment.Sevenof
theseprovidedacomparisonof speechandlanguagetherapywith
no therapy(Almost 1998; Glogowska,2000; Lancaster1991;
Matheny1978; Munro 1998; Rvachew2001; Shelton 1978),
and six studiescompared different therapies(Lancaster1991;
Rvachew2001;Shelton1978;Sommers1964;Sommers1966;
Sommers1962).Theoveralleffectestimatewasstatisticallysignif-
icantfavouringtheuseofspeechandlanguagetherapywhencom-
paredto no treatment(n=264;SMD=0.44,95%CI:0.01,0.86).
Thisestimateincreasedwhenparentadministeredtreatmentswere
removed(n=214;SMD=0.67,95%CI:0.19,1.16),andwhenin-
terventionslastinglessthan eightweekswere removed(n=213;
SMD=0.74,95%CI: 0.14,1.33).Studiescomparingtreatments
were variedandcouldnot be combined.One study(Lancaster
1991)showedno signi�cantdifferencebetweeninterventionad-
ministeredby trainedparentsandclinicians(n=10;SMD=-0.90,
95%CI:-2.25,0.44),althoughtwostudies(Sommers1962;Som-
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mers1964)showeda statisticallysigni�canteffectfavouringthe
useof trainedparentsin additiontoclinicianintervention(n=120;
SMD=1.20,95%CI: 0.17, 2.23). One study(Sommers1966)
did not show a differencebetweengroupand individual ther-
apy(n=216;SMD=0.01,95%CI: -0.26,1.17),anda �nal study
(Shelton1978)did not show a differencebetweenparent deliv-
ered auditory discriminationtherapyand no treatment(n=30;
SMD=-0.21,95%CI:-0.83,0.41).
Threestudiesmeasuredbroaderoutcomesforphonologyinterven-
tion, of whichtwo usedthepercentageof consonantscorrectin
conversation(Almost1998;Rvachew2001),andthethird focused
onthenumberof correcttargetconsonantswhenthechildwasre-
tellingastory(Munro1998).Theeffectestimatesforthetwostud-
iescomparingphonologicaltherapywith no treatmentshoweda
statisticallysigni�canteffectfavouringphonologicaltherapywhen
measuredasthepercentageof consonantscorrectin conversation
(n=26;SMD=1.91,95%CI:0.96,2.86),but not for there-telling
of a story with targetconsonants(n=11; SMD=1.29,95%CI:
-0.11,2.69).Thethird studydid notshow asigni�cantdifference
betweentargetinglaterand earlierdevelopingsoundsin inter-
ventionwhenmeasured aspercentageof consonantscorrect in
conversation(n=48;SMD=0.12,95%CI:-0.45,0.68).
Thecon�denceintervalsin mostof theseanalyseswereoverone
standard deviationwide,showingawiderangeof responseto in-
tervention.Thisre
ectsthesmallnumberof studiesandthesmall
numberof participantsin eachof theanalyses.Oneexceptionto
this wasthe overallmeasure of treatmentcomparedto no treat-
mentandmeasuredusingstandardisedassessmentmeasures.This
hada muchlargernumberof participants(264) andthe con�-
denceintervalwas0.01-0.86re
ectinglessvariationin response
thanotheroutcomemeasures.
ReceptivePhonologyOutcomes
Onestudyfocusedonreceptivephonologyinterventionasameans
of improvingproductivephonologyandmeasuredoutcomesusing
atestfor auditory association(Shelton1978).Theeffectestimate
showedthat parentallisteningandreading-talkingintervention
wasnotsigni�cantlyeffectiveforreceptivephonologycomparedto
nointervention(n=45;SMD=0.53,95%CI: -0.10,1.16),andthat
neitherinterventionshoweda more favourableoutcomeagainst
the other (n=30;SMD=0.00,95%CI: -0.72, 0.72), nor made
anyimprovementon productivephonology(n=45;SMD=-0.21,
95%CI:-0.83,0.41).
ExpressiveSyntaxOutcomes
Threestudiesmeasured outcomesat the levelof the targetof
therapy. One studycompared an interventionapproachinvolv-
ing mimicry of sentencesto an approachto intervention in-
volvingmodellingof sentences(Courtwright 1979)anddid not
show asigni�cantdifferencebetweenthetwo approaches(n=24;
SMD=0.57,95%CI: -0.25, 1.39). A secondstudy (Schwartz
1985) also found no statisticallysigni�cant differenceswhen
theycomparedfocusedstimulationto generalstimulation(n=10;
SMD=0.74,95%CI: -0.87,2.34).The third studyinvestigated
thenumberof playrelatedspeechactsusedbychildrenwhenthey

werepairedwith eitheranormallanguageplaypeeror alanguage
impaired playpeer(Robertson1997).This studyshoweda sig-
ni�cant effectfavouringtheuseof normallanguagepeerswithin
playsessions(n=30;SMD=3.20,95%CI:1.79,4.62).
Sevenstudiesmeasuredtheoutcomesof expressiveinterventions
usingtestsof overallexpressivesyntax.Fivestudiescomparedex-
pressiveinterventionsto notreatmentor to cognitivetherapy(Fey
1993,Gibbard1994a,Gibbard1994b,Matheny1978,Law1999,
Glogowska,2000).Theeffectestimatefromthesestudieswasnot
statisticallysigni�cantwhencompared to no treatment(n=271;
SMD=0.70,95%CI:-0.14,1.55),althoughasigni�canteffectwas
shown whenspeechandlanguageinterventionwascomparedto
cognitivetherapies(n=25;SMD=0.93,95%CI:0.05,1.82).The
effectsizeof the no treatmentcomparisondecreasedwhenonly
datafrom clinicianstudieswere included(n=214;SMD=0.28,
95%CI: -0.19,0.75),andincreasedwhenstudiesusingclinician
administeredtherapywith durationlessthaneightweekswereex-
cluded(n=187;SMD=0.43,95%CI: -0.06,0.93).However, in
neithercasedid differencesreachstatisticalsigni�cance.A post-
hocsubgroupanalysiswasperformedonthebasisof childcharac-
teristicswhenit becameapparentthatchildrenwereoftenexcluded
from trialsif theyhadsigni�cantreceptivelanguagedif�culties.
Removingthestudywhereall childrenhadaseverereceptivelan-
guagedif�cultiesshowedasigni�canteffectfavouringspeechand
languagetherapy(n=233;SMD=1.02,95%CI:0.04,2.01).Three
studiesdirectlycomparedparentdeliveredinterventionswithclin-
icianinterventions(Fey1993,Law1999;Gibbard 1994b).These
studiesdid not show astatisticallysigni�cantdifferencebetween
thetwo approaches(n=66;SMD=-0.04,95%CI:-0.56,0.48).
Six expressiveinterventionstudiesincludedmeasuresof parental
report of phrasecomplexity, andtotal numberof utterancesand
meanlength of utterancefrom languagesamples(Cole 1986,
Gibbard 1994a;Gibbard 1994b;Girolametto1996b;Law1999;
Robertson1999).Studiesmeasuringthe total numberof utter-
ancesin alanguagesampleproducedaneffectestimatethatwasnot
statisticallysigni�cantwhencomparedto no intervention(n=99;
SMD=0.68,95%CI:-0.45,1.82),or to cognitivetherapy(n=25;
SMD=0.88,95%CI:0.00,1.76).Thesameresultwasseenwhen
theeffectsizewasmeasuredasmeanlengthof utterance;notreat-
ment(n=95;SMD=0.74,95%CI:-0.33,1.81),cognitivetherapy
(n=25;SMD=1.36,95%CI:0.42,2.29),andmeasuredasparental
report of phrasecomplexity;no treatment1.02 (n=99;95%CI:
-0.17,2.22),cognitivetherapy0.78(n=25;95%CI:-0.09,1.65).
When a subgroupanalysiswasperformedexcluding the study
where all children hadreceptivelanguagedif�culties, the effect
estimatessigni�cantlyfavouredspeechandlanguagetherapyfor
total numberof utterances(n=61; SMD=1.20,95%CI: 0.33,
2.07),meanlengthofutterance(n=57;SMD=1.28,95%CI:0.66,
1.89),andparentreport of phrasecomplexity(n=61;SMD=1.54,
95%CI: 0.42,2.65).Two studies(Gibbard 1994b;Law 1999)
comparedinterventionswith administrationbyparentsandclin-
icians.Thesestudiesdid not show asigni�cantdifferencefor to-
tal utterances(n=45; SMD=0.15,95%CI: -0.45, 0.74), mean
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length of utterance(n=45; SMD=0.28,95%CI: -1.41, 1.96),
andparentalreport of sentencecomplexity(n=45;SMD=0.01,
95%CI:-0.63,0.66).
The con�denceintervalsfor theseanalysesshow a muchwider
rangeof responsesthanthosefor phonologyinterventions.Even
whena largernumberof participantsare includedin the anal-
ysesthe con�denceintervalsremainbroade.g.a comparisonof
treatmentversusno treatmentandmeasuredusingstandardised
assessmentsincluded271 participantsandproducedcon�dence
intervalsof -0.14-1.55.This is twicethebreadthof themeasure
obtainedfromexpressivephonologyinterventions.
ExpressiveVocabulary Outcomes
Four studiesmeasuredoutcomesat thetargetof therapy. Two of
thesestudiesmeasured the numberof targetwordsusedduring
a probeexercise(Girolametto1996a;Girolametto1996b),one
studymeasured the numberof targetwords usedproductively
within theclinicsetting(Wilcox1991),andthe�nal studymea-
suredthenumberof wordsusedin playscripts(Robertson1997).
The�rst twostudiescomparedindirectparentadministeredther-
apywith no treatment,andshoweda signi�canteffectsupport-
ing theuseof indirecttherapy(n=41;SMD=0.93,95%CI:0.27,
1.58).Thethirdstudycomparedtheuseof individualsessionsand
groupsessionswithin theclasscontextanddid not show asignif-
icantdifferencebetweenindividualandclassbasedintervention
(n=20;SMD=0.35,95%CI: -0.53,1.24).The �nal studycom-
paredtheuseofnormallanguageandlanguageimpairedplaypeers
forSLIchildrenandshowedasigni�canteffectsupporting theuse
ofnormallanguagepeers(n=20;SMD=2.29,95%CI:1.11,3.48).
Threestudiesusedstandardisedmeasuresto measuretheeffectof
expressiveinterventionson vocabulary (Gibbard 1994a;Gibbard
1994b;Law1999).Thestudiesdid not show asigni�cantdiffer-
encewhencomparedto no therapy(n=74;SMD=0.98,95%CI:
-0.59, 2.56), or cognitivetherapy(n=25;SMD=0.76,95%CI:
-0.11,1.63).Subgroupanalysisproducedasigni�cantdifference
favouringspeechandlanguagetherapywhenchildren only had
expressivelanguagedif�culties (n=36;SMD=1.79,95%CI:1.01,
2.58).Data from trialsdirectlycomparingparent andclinician
administered interventionsdid not show a signi�cantdifference
betweenparent andclinicianadministered interventions(n=45;
SMD=0.20,95%CI:-0.40,0.79).
Six expressiveintervention studiesmeasured outcomesusing
broadermeasuresof languagefunctioning,eitherthroughparent
report ofvocabularysizeorthetotalnumberofwordsin alanguage
sample(Gibbard 1994a;Gibbard 1994b; Girolametto1996a;
Girolametto1996b;Law1999;Robertson1999).Theeffectesti-
mateof totalnumberof differentwordsin alanguagesamplesig-
ni�cantly favouredspeechandlanguagetherapywhencompared
tonointervention(n=82;SMD=1.08,95%CI: 0.61,1.55)butnot
whencomparedto cognitivetherapy(n=25;SMD=0.62,95%CI:
-0.24,1.49).A similareffectestimatewasseenwhenconsider-
ingparentalreport of vocabulary asanoutcomemeasure(n=136;
SMD=0.89,95%CI:0.21,1.56).Studiesthatdirectlycompared
parentadministeredandclinicianadministeredtreatmentsdidnot

show signi�cantdifferenceswhenoutcomeswere measured us-
ingparentreport of vocabulary size(n=45;SMD=-0.16,95%CI:
-0.76,0.44),or thenumberof wordsin languagesamples(n=17;
SMD=-0.50,95%CI:-1.48,0.47).
ReceptiveSyntaxOutcomes
Four studiesusedstandardisedmeasuresof receptivesyntaxto
measure the outcomesof interventionsfor receptivelanguage
(Cole 1986; Dixon 2001; Glogowska,2000; Law 1999). The
latter two studiescompared speechand languagetherapyinter-
ventionto no treatment,thesestudiesdid not show astatistically
signi�cantdifference(n=193;SMD=-0.04,95%CI:-0.64,0.56).
Whensubgroupanalyseswereperformedremovingparentadmin-
istered interventions(n=182;SMD=0.01,95%CI: -0.53,0.55),
andtrialscarriedoutoverashorterduration(n=155;SMD=0.19,
95%CI:-0.12,0.51),no changesin effectwereseen.Threestud-
iescomparedspeechandlanguagetherapyinterventions,though
noneshowedstatisticallysigni�cantdifferencesbetweenthecom-
parators.Law1999comparedparent andclinicianadministered
interventions(n=28;SMD= -0.11,95%CI: -0.87,0.65),Dixon
2001compared traditionalspeechand languagetherapywith a
techniquecalledVisualisingandVerbalising(n=4;SMD=-0.07,
95%CI:-2.08,1.93),andCole1986compareddirectiveandinter-
activetreatmentprogrammes(n=44;SMD=-0.33,95%CI:-0.93,
0.27).
ReceptiveVocabulary Outcomes
One studyuseda standardisedmeasure of receptivevocabulary
to measuretheoutcomesof aninterventionfor receptiveandex-
pressivelanguage(Cole1986).Thisstudycompareddirectivewith
interactivespeechandlanguagetherapy,anddidnotshowasignif-
icantdifferencebetweenthetwoapproaches(n=44;SMD=-0.22,
95%CI:-0.82,0.38).
CompositeLanguageOutcomes
Onestudywith afocuson thedevelopmentof expressiveandre-
ceptivelanguageusedcompositelanguagemeasuresto measure
theoutcomesof therapyin termsof expressiveandreceptivelan-
guage(Evans[forthcoming]).This studycomparedWILSTAAR
interventionto no treatmentanddid not show asigni�cantdif-
ferencebetweenthetwo approaches(n=55;SMD=0.22,95%CI:
-0.32,0.76).
Quality
Sensitivityanalyseswere performedon datafrom studiescom-
paringintervention to no treatmentthat measured the overall
developmentof phonology, expressiveor receptiveabilities.Two
sensitivityanalyseswereperformedinvestigatingtheeffectof non-
reportingofattritionandblindingofassessorsoneffectsize.When
studiesthatdid not report attrition wereremovedfrom theanal-
ysestheresultsdid not changeeithertheeffectsizeof expressive
phonology(n=211;SMD=0.40,CI: -0.08,0.89),or expressive
syntax(n=217;SMD=0.67,CI: -0.33,1.66).In bothanalysesthe
con�denceintervalsbecamebroaderasa resultof the removal
of the study. Removing studieswhere authorsdid not statethat
theassessorswereblindedto groupallocationhada largereffect
on theeffectsizes.Positiveresultsfor phonologyincreasedwhen
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lowerqualitystudieswereremoved(n=188;SMD=0.66,CI: -0.07,
1.40),butexpressivemeasuresdecreasedin bothexpressivevocab-
ulary (n=38;SMD=0.19,CI: -0.54,0.91)andexpressivesyntax
(n=219;SMD=0.14,CI: -0.47,0.75).

D I S C U S S I O N

The objectiveof this reviewwasto considerthe effectivenessof
speechandlanguagetherapyforchildrenwith primary speechand
languagedelay/disorder. Thereviewlocated33 different trialsof
which25includedsuf�cientdatato beusedin themeta-analyses.
All of thestudieslocatedwerewrittenin English,althoughnolan-
guagelimits weresetduringthesearches.Thedatawereanalysed
with particularconsiderationgivento theprimary effectsof inter-
ventionat the levelof the targetof therapy, overalldevelopment
and broaderlevelsof linguisticfunctioning.Subgroupanalyses
were carriedout to helpexplainthe resultsandthe variationin
responseto therapy. Dueto thefocusednatureof theanalysesand
theheterogeneityof thecomparisonssomeof theeffectsizesare
basedon smallnumbersof participantsandthe resultsof single
studiesare drawnon. Someof theseresultsthereforeneedto be
consideredtentatively.
The�ndingsof thisreviewprovidesomesupport for theeffective-
nessof speechandlanguagetherapyfor childrenwith phonologi-
calandexpressivevocabulary dif�culties.It ispossiblethattherapy
maybeeffectivefor childrenwith expressivesyntaxdif�culties if
theydo not haveconcomitantdif�culties in receptivelanguage.
Thisresultisbasedonsub-groupanalysesandthereforenocausal
relationshipscanbedrawn;howeverthis�nding correspondswith
what is known aboutthe long-termprognosisfor childrenwith
speechand languagedif�culties (Law1998).For children with
receptivelanguagedif�cultiesthereisstill lessevidencethatinter-
ventionsareeffective.Thisneedscarefulconsiderationandfurther
evaluationasnaturalhistorystudieshaveshownthatchildrenwith
receptivelanguageproblemsareleastlikelyto resolvewithout in-
terventionandmostlikely to havelongertermdif�culties (Law
1998).
The effectsizesin anumberof themeta-analyseswere relatively
largefavouringspeechand languageinterventions,howeverthe
con�denceintervalsweregenerallybroaddueto theheterogeneity
of thestudiesincludedin theanalysesandthewidevariationin
response.The majorityof the con�denceintervalscrossedzero,
andare therefore non-signi�cantresults.Children with phono-
logicaldif�culties tendedto vary in their responseto treatment
within studies(e.g.Munro1998;Reid1996),but betweenstud-
iesshowedsimilarpatternsofvariation,asshownin theirnarrower
con�denceintervals.Thisisin contrasttochildrenwith expressive
languagedif�cultieswhoshowedamuchwiderrangeof response
betweenstudies,asshown in muchwidercon�denceintervals.
Thereisaneedfor moreclearlyde�nedinterventionsandanaly-
sesthatarestrati�edon thebasisof participantcharacteristics,so
that thesourcesof thevariationcanbemorefully understood.

Within the categoriesof analysise.g.expressiveand receptive
phonology, syntaxandvocabulary, awiderangeof outcomeswere
measured, and not all outcomeswithin any oneareawere sig-
ni�cant. It is hard to makejudgementson whichoutcomesare
the mostimportant; whilenarrow outcomesmeasuringthe tar-
getof therapymaybestmeasurewhattheclinicianisworkingon
andthe short term aimsfor the child, standardisedassessments
allow for comparisonwith sameagepeers,andbroadermeasures
bestshow generalisationof skillsto everydaysituations.In addi-
tion important outcomesthat were not measured in this review
mayhaveimprovedsuchasthe communicationskillsof com-
municativepartnerse.g.parentsor teachers.For somechildren
the mostimportant outcomemaynot be improvementin their
abilities,but an improvementin thosearoundthemto support
their communicativeenvironment.For this reasonit is alsohard
to makejudgementsaboutthesizeofeffectrequiredto bene�t the
child.A betterunderstandingof naturalhistory andthelongterm
outcomesfor childrenwith primary speechandlanguagedelay/
disorderwouldhelpto clarifywhetherthe goalsof intervention
for particularclientgroupsshouldfocuson changingthechild's
speechandlanguageabilitiesor in improvingthecommunication
skillsof otherpeoplewithin thechild'senvironment.
The resultsof this reviewgenerallycomplementthoseotherre-
views(e.g.Nye1987;Law1998),althoughtheeffectsizesin some
instancesare smaller. This canbeexplainedin two ways;�rstly,
the effectsizesfor eachof the linguisticoutcomesonly includes
studieswhereauthorssaidthat theyhadanexplicitlanguagefo-
cusin that area.A numberof studiesreported largereffectsof
interventionfor receptivelanguage(e.g.Gibbard 1994a;Shelton
1978),but thesestudiesdid not haveexplicitreceptivelanguage
aims,andthechildrenhadnot beenidenti�ed ashavingreceptive
languagedif�culties. Therefore the outcomeswere not included
in thisanalysis.Secondly, a largernumberof trialsin this review
were completedwithin British healthcare trusts(7 out of 25)
andtendedto producelowereffectsizesthanthosecompletedin
America,possiblyduein generalto thesmallernumberof hours
of contacttime.
No statisticallysigni�cantdifferenceswere foundbetweenusing
trainedparentsandcliniciansasthe administratorsof interven-
tion. Resultsof anumberof thestudiesshowedthat responseto
treatmentis more variedwhenusingparent administrators,and
suggestthat someparentsmaybe more suitedto parent treat-
ment than others(Fey 1997;Gibbard 1994a).Further research
is requiredto assessparentcharacteristicsthat mayleadto better
outcomes.There is an indicationthat interventionscarriedout
overlongerperiodsof timemaybemoreeffectivethanthosecar-
riedout overshorter periods.This resultis basedon asubgroup
analysisratherthanthe directresultsof anyrandomisedstudies
and therefore needsto be interpretedcautiouslydue to poten-
tial confoundingvariables.Thereneedsto befurtherrandomised
studiescomparinginterventionsoverdifferent lengthsof time in
orderto testthishypothesis.A smallnumberof studieshavein-
vestigatedthe impactof different lengthsof treatment;Feyet al
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(1997)showedmuchsmallergainsin asecond�ve monthphase
of therapyfollowinganinitial �ve monthsof therapy, andaprevi-
ousmeta-analysisreportedalargereffectsizefor treatmentslasting
fourto twelveweeks(Nye1987).In consideringtheimpactofdif-
feringlengthsof treatmentit isalsoimportantto considertherole
of intensityon treatmentoutcome;the studiesincludedin this
reviewcouldnot be reliablygroupedto considerthe impactof
intensityon treatmentoutcomes.However, onestudythatcould
notbeusedin theanalysisfoundthatchildrenwhoreceivedinten-
sivetherapyhadbetteroutcomesthanthosewhoreceivedweekly
therapy, eventhoughtheyreceivedno morecontacttime(Barratt
1992).Further researchisalsorequiredto investigatetheimpact
of intensityon outcomes.Studiescomparingtheuseof individ-
ualandgrouptherapiesshowedno differencein theeffectiveness
of therapy(Sommers1966;Wilcox1991).Howeverastudythat
employedtheuseof normallanguagepeersin playsessionswith
languageimpairedchildrenfoundastatisticallysigni�cantdiffer-
encein outcomes(Robertson1997).These�ndings support the
useof collaborativeapproachesin schoolswhere therapistshave
thepotentialto drawon normallanguagepeers.
Studiesthat addressspeci�caspectsof phonologyintervention
support cliniciantreatmentof earlierratherthanlaterdeveloping
phonemes(Rvachew2001),but donot support theuseof parent
deliveredauditory discriminationtherapyasameansof improv-
ing productivephonology(Shelton1978).While themajorityof
the studiesusedin the reviewincludedaspectsof auditory dis-
crimination,fewof themfocusedon theeffectivenessof auditory
discriminationorphonologicalawarenesstherapy.Twopapersthat
couldnot beusedin themeta-analysesprovidepositiveindicators
for theuseof metaphontherapy(Reid1996),andauditory dis-
criminationin additionto articulationtherapy(Rvachew1994).
Giventhewidespreaduseof theseapproacheswithin therapy, this
areaof interventionmaybene�tfromrandomisedcontrolledtrials
to assesseffectiveness.
Studiescomparingdifferentapproachesto expressivelanguagein-
terventionsdid not show anystatisticallysigni�cantdifferences
betweeninteractiveanddirectiveapproaches(Courtwright1979;
Cole1986).There is someresearchevidencethat suggeststhat
higherfunctioningchildren andchildren with learningdisabil-
itiesmaybene�t from interactivelearning,whilst children who
havemoreseveredif�cultiesbutnormalintelligencemeasuresmay
bene�t from adirectiveapproach(Yoder1991).Furtherresearch
is requiredconsideringdifferent learningstylesandchild charac-
teristicstoensurethatchildrenreceiveaninterventionmostsuited
to them.This reviewfoundno signi�canteffectof WILSTAAR
earlyintervention(Evans[forthcoming]).This suggeststhat fur-
ther evaluationof this techniqueis required astheseresultsare
smallerandlessconclusivethanthoseobtainedfromalarge\�rst
generation" non-randomisedcontrol trial (e.g.Ward 1999).Fi-
nallythisreviewfoundnoevidenceto support theuseof Visualis-
ingandVerbalisingasanapproachto receptiveinterventionwhen
comparedto traditionaltherapyinvolvinginferencemaking,iden-
tifying mainideas,andfollowingsequences(Dixon2001).

Studiesoftenprovidedarangeof outcomemeasures,measuredat
thetargetof therapy, overalldevelopmentandbroadermeasuresof
linguisticfunctioning.Resultsof themeta-analysisgenerallycom-
plementedeachotherat eachof the levelsof analysis.In general
largereffectestimateswereobtainedfrom eithermeasuresof the
therapytargetor broadermeasuresof eitherlanguagesampledata
or parentreport. However, in mostcasesthesemeasureswerealso
associatedwith broadercon�denceintervals.
Thequalityof thestudiesusedin thereviewwasvariable.A num-
berof studiesdid not report potentiallyimportant factorssuchas
attrition, methodof randomisationandbaselinecharacteristics.
While sensitivityanalysesdid not show that this consistentlyal-
tered the effectsizes,it is possiblethat non-reporting andpoor
methodologymayhavehadaneffecton theresultsgainedin the
trialswhich mayhaveexaggeratedthe meta-analysiseffectesti-
mates(Juni 2001).
Thelackof informationin someolderstudiesconcerningpartic-
ipant characteristicsalsomadeit hard to analysethe impactof
the languagedif�culty on the effectivenessof therapy. This was
mademore dif�cult becauseof the variabilityin reporting stan-
dard scoresandthevariationin therangeof assessmentsused.A
numberofpapersgavebaselinecharacteristicsasrawscoresmaking
it dif�cult to identifytheseverityof participants' dif�culties,and
makingcomparisonsbetweenpapersdif�cult. Inaddition,whileit
isrecognisedthatthecausesofprimaryspeechandlanguagedelay/
disorderare likely to bemulti-factorial,thereporting of non-lin-
guisticcharacteristicswasalsovariable.Thismeantit wasdif�cult
toconsiderotherpotentiallyimportantfactorsthatmayhavein
u-
encedtherapyoutcomese.g.behaviour, esteem,socio-economic
statusanddevelopmentalhistory. The �nal concernre
ectsthe
factthatthesourcesof thesampleswerenotalwayswelldescribed,
andin somecaseswereactivelyrecruitedthroughadvertisements
or letters.Theuseof self-selectingsamplesmaymeanthat effect
sizesarehigherthancouldbeexpectedin a trueclinicalpopula-
tion. Thehighrateof compliancein anumberof thestudiesmay
alsocontributeto thiseffectandislikelyto bepartially asaresult
of thewayparticipantswereselected.
Funnelplotswere investigatedto assessthe possibilityof small
samplebiasandpublicationbias.Overallthestudieshadrelatively
largeamountsof varianceandwerewidelyscatteredonbothsides
of thepooledestimate.Thisproducedsymmetry in theplots,but
meantthat somelost their characteristicfunnelshape.This can
beexplainedby theinclusionof smallstudiesthat includedboth
signi�cantandnon-signi�cantresults.
Limitations
Themajorityof the interventionsreportedin thepresentreview
canbedescribedasbeingdeliveredwith aclinicalmodel,that is
theyareseparatefrom othercontextsin whichthechildrenlearn
- namelyearlyyearsprovisionandschool.Furthermore theyare
circumscribedin termsof intensityand duration.The implicit
understandingis that theserelativelyshort \innoculation" inter-
ventionsareeffectivelyadjustingthechild'sdevelopmentaltrajec-
tory. Whileanumberof theinterventionsreport signi�cantresults
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it isnot clearthatchildren'sspeechandlanguagedevelopmentis
\normal" postintervention.Indeedthefollow-upliteraturewould
suggestthatmanyof thesechildrengoonto havepersistentprob-
lems.Furthermore it is not clearthat the additionalinput that
manychildren receiveequatesto this clinicalmodel.Many of
thesechildren receivea comprehensivepackageof interventions
overanextendedperiodof timeof whichtheseperiodsof speech
andlanguagetherapyareonlyapart.
Measuresof second-ordereffectsweresometimesreportedin the
includedstudies,but were not includedin this review. For ex-
ample,interventionsfor expressivelanguagesometimesincluded
ananalysisof the effecton phonology, anda numberof studies
showpositivesecondordereffectsofexpressivelanguageinterven-
tion on phonologymeasures(Girolametto1997;Matheny1978;
Robertson1999).Anumberofotherstudiesalsoincludedbroader
non-linguisticoutcomemeasurementsincludingbehaviourgains,
esteemandstress.Thesestudiesprovidepositiveindicatorsthat
speechand languagetherapyinterventionscanhavea positive
effecton socialisation(Robertson1999),and behaviour(Giro-
lametto1996a;Law1999),aswell asparentalstress(Robertson
1999)andself-esteem(Law1999).It isalimitationof thisreview
thattheanalysisdoesnotconsidersecond-ordereffectsof therapy,
asthere is a needto addressthe widerpotentialof speechand
languagetherapyinterventions.The authorswill seekto address
thisde�cit in futureupdatesof thereview.
Studiesrarely includeda measure of longertermfollow-up, and
thereforeit ishard to know howtheeffectsof speechandlanguage
therapymaintainovertime.Fivestudiesfollowedup childrenaf-
ter interventionhad�nished at threeweeks(Robertson1997),
eightweeks(Sommers1964),four months(Almost1998),�ve
months(Fey1997),andsixmonthspostintervention(Law1999).
Sommers(1964)showedthat childrencontinuedto makegains
in phonologymeasuresfollowing intervention,althoughAlmost
(1998)reported that at four monthspostinterventiongainsin
phonologywere maintainedbut not improving. In termsof ex-
pressivelanguageskills,Robertson(1999)reportedthatexpressive
languagegainsweremaintainedat threeweekspostintervention,
asdid Fey(1997)at �ve months,althoughLawet al (1999)re-
port that the overalleffectsof speechandlanguagetherapyhad
largelyworn off at six monthspost intervention.Of interestis
thefactthatparentinterventionswhichaimto changethenature
of theinteractionbetweenparentandchilddid not show further
gainsfollowing therapy(Fey1997,Law1999).Further research
isneededin thisareato examinethelong-termimpactof speech
andlanguagetherapy.
In a largenumberof thestudiesthefocusof thecomparisonwas
eitheron the overalleffectivenessof speechand languagether-
apycompared to no treatment,or on the effectivenessof using
parentadministratorsin therapy. A smallnumberof studiescom-
paredotheraspectsof interventionincludinggroupandindividual
therapy, anddirectiveandinteractiveapproaches.Thereisaneed
to identifyandinvestigateotherpotentiallyimportantfactorsthat
leadtopositiveoutcomesbothin termsof interventionapproaches

usedandthephysicalcharacteristicsof the interventionprocess.
While two randomisedcontrolledtrialswill hopefullyaddto the
knowledgeconcerningthe interventionapproachesandpartici-
pantcharacteristicsthat leadto betterclinicaloutcomes(Boyle,
Ongoing;Broom�eld,FC),thereisaneedtoconsiderotherforms
of researchthatmayhelpidentifyabroaderrangeof potentialin-
dicatorsthat couldbeusedto focusmore rigorouslycontrolled
studies.
Homogeneity
Therewasalargedegreeofvariationin thestudiesevenwhensimi-
larinterventiontechniquesweredesribed.Thiswasmostapparent
in theexpressivelanguageinterventions.In part thevariationin
effectsizecanbe explainedby differencesdueto havingdiffer-
ent administratorsof treatment.Onceparent interventionsare
removedfromtheanalysisthestudiesbecomemorehomogenous.
Howeverevenhavingtakenthisinto considerationdifferencesin
responsestill occurred,whichmayhavebeendueto factorssuch
as;socio-economicstatus,comprehensionlevels,anddurationand
intensityof therapy.Thereisaneedfor trialstomorecloselyde�ne
their interventionproceduresandto stratifyanalyseson thebasis
of participantcharacteristicssothatsomeof thevariationcanbe
moreeasilyexplained.

A U T H O R S ' C O N C L U S I O N S

Implicationsfor practice

� This reviewconcludesthat theremaybesomesupport for the
effectivenessof theuseofspeechandlanguagetherapyinterven-
tionsfor childrenwith expressivephonologicalandexpressive
vocabulary dif�culties.Theevidencesuggeststhatthereisadif-
ferentialeffectof interventionandthat therapyfor expressive
syntaxdif�culties maybeeffectivewhenchildrendo not also
haveseverereceptivelanguagedif�culties.Thenatureof these
mixed�ndingsmeansthatfurtherresearchwouldbebene�cial
to the�eld.

� Forchildrenwith receptivelanguagedisorderstheevidencebase
is limited, but evidencefrom studiesin this reviewsuggests
thattheeffectof speechandlanguagetherapyinterventionson
languageoutcomesfor thisgroupismuchsmallerthanforother
clientgroups.

� Studiesdirectlycomparingadministratorsof interventiondid
not show astatisticallysigni�cantdifferencebetweentheuseof
trainedparentsandclinicians.

� Studiescomparinggroupandindividualinterventionsdid not
show a statisticallysigni�cant difference.This conclusionis
drawnfrom a limited numberof studiesthat mainlyfocused
on phonologicalinterventions.Its applicationto expressiveor
receptivelanguageinterventionsmaybelimited.

� Subgroupanalysisindicatedthat interventionslastinglonger
thaneightweeksmaybemoreeffectivethanthoselastingless
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thaneightweeks.Thisresultneedsto beinterpretedtentatively
dueto the limited rangeof studiesin the analysesanddiffer-
encesbetweenthe individualstudies.This shouldbe viewed
asapossibleindicatorof betterclinicaloutcome,with further
researchrequired.

� Theevidencesupports theuseof normallanguagepeersin in-
terventionaslanguagemodelsfor childrenwith languageim-
pairment.

Implicationsfor research

� Manyof thebasicquestionsaboutnaturalhistory andtheap-
propriatenessof outcomeswouldatthisstagebestbeanswered
byanexaminationofappropriatecohort datain ordertodevelop
a fuller picture of the factorsthat canin
uenceintervention.
Howeverthis reviewprovidesa partial setof indicatorsthat
wouldbene�t fromfurtherexperimentalresearch.

� There needsto befurther researchinvestigatingthe effectsof
interventionfor childrenwith receptivelanguagedisordersand
how theoutcomesof therapymaybeoptimised.Thisispartic-
ularlyimportant in light of researchthat showsthesechildren
areleastlikelyto resolveandaremore likelyto havelongterm
sequelae.

� It is important that researchiscarriedout on therelativevalue
of thesemoresystemic,contextualisedinterventionswithin the
educationalsetting,usingeducationaloutcomemeasuresaswell
asmoretraditionalspeech/languageoutcomes.Beforethiscan
happenprotocolsneedto bedevelopedof the different \care
pathways" availableto individualchildren.

� Interventionsneedto beclearlyde�nedto helpexplainvaria-
tion in responseto treatmentbothwithin studiesandbetween
studies.Theuseof strati�edanalysisonthebasisof participant
characteristicsneedsto beconsideredsoasto identifypotential
effectmodi�ers.

� Researchis neededexploringthe optimum starting point for
intervention.It istemptingtothink thatearlyinterventionisthe
obvioussolutionbecauseit will reducetheneedfor subsequent
support andthusreducethecallon resources.However, there
isalsoacaseto bemadefor targetinginterventionto thepoint
wherethechild isreadyto change.

� Researchis neededthat investigatesthe impactof severityon
therapeuticoutcome.It is currentlynot known whetherthose
childrenwhohavethemostseveredif�cultiesarelikelyto show
the mostchangebecausetheystart at a lower levelandhave
mostpotentialfor change,or if theymayshow theleastchange
becausetheystart at a lowerlevelandtheirdif�cultiesprevent
themfrom bene�tingfrom intervention.

� A variationin responseisshown to parentadministeredinter-
ventionsamongstchildrenwith expressivelanguagedif�culties.
Furtherresearchis requiredto considertheparentcharacteris-

ticsthatleadtobettertherapyoutcomes,andthecharacteristics
of therapythatbesthelpto engageparents.

� Thereneedstobeconsiderationofthelearningstylesofchildren
with differentlanguagedif�cultiesandthein
uenceof thison
thechild'sresponsivenessto therapy.

� The long term impactof therapyneedsto be investigatedto
look at themaintenanceovertime of theskillsthat havebeen
acquiredin therapy. It isunclearto whatextent\downstream"
effectsare primarily linguisticor whetherthey includeother
aspectsof behaviour.

� It maybeappropriateto includepreferencearmsin randomised
controltrials,givingparentsthechoiceofwhichtreatmentthey
wouldlike to receive.Thiswouldascertain thepotentialeffect
on therapeuticoutcomeof havingparentswhowerereceiving
whattheyperceiveto bethe bestpossibletreatmentfor their
child.

� Non-linguisticfactorsneedto beincludedin interventionre-
ports both asbaselinecharacteristicsand outcomemeasures.
This is becausetherapymaybe in
uencedby non-linguistic
factorsandbecausethe therapeuticprocessmayin
uencead-
ditionalnon-linguisticfactors.

� Linguisticbaselinecharacteristicsneedto bepresentedasage
equivalentor standardisedscoresto allow comparisonbetween
studies.Dueto thevarietyof assessmentsavailable,furtherre-
searchonthecomparabilityof assessmentswouldalsofacilitate
theinterpretationof results.

� The interpretationof the studieswould be facilitatedby the
useof the CONSORT statementto structure report writing
(Moher2001).
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Characteristicsof includedstudies

Study Almost1998

Methods RandomisedControlledTrial

Participants 30 participantsagerange2;09- 5;01
21 malesand5 females
SESdetailsnot mentioned

Interventions Clinicianadministeredphonologytherapy80 minutesaweekover4 months
13 participantsreceivedimmediatetreatment13 participantsreceiveddelayedtreatment

Outcomes GoldmanFristoe
% consonantscorrectin conversation
Outcomesnot used:
APPR,
MLU

Notes At baselinechildrenhadto scoresevereon APPR

Allocationconcealment A

Study Barratt 1992

Methods RandomisedControlledTrial

Participants 42 participantsagerange3;01-3;07
27 malesand12 femaleswerepresentatend
SESdatanot provided,but childrencouldbeincludedon basisof delaydueto deprivation

Interventions Clinicianadministeredinteractivelanguagetherapyfocusingon expressiveandreceptiveskills.
Providedoversixmonthseitherweekly(40mins)or aspart of two intensivetherapyblocks(40mins4 days
aweekfor 3 weeksin each3 monthblock).
21 participantsreceivedweeklytherapyand18receivedintensivetherapy.

Outcomes ReynellExpressiveandReceptivescales

Notes Childrenhadto scorelessthan1SDbelow meanon expressiveand/orreceptivesubtests

Allocationconcealment B

Study Cole1986

Methods RandomisedControlledTrial

Participants 44 participantsagerange3;02- 5;09
34 malesand10 femalesparticipated
Informationon SEScharacteristicsnot provided
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Characteristicsof includedstudies(Continued)

Interventions Clinicianadministeredinterventionusingeitheradirectiveapproachoraninteractiveapproach.600minutes
aweekgivenfor 8 months.
Targetsstatedasbeingsyntax,semanticsandpragmatics.
19 participantsreceivedadirectiveapproach
25 participantsreceivedaninteractiveapproach

Outcomes MLU
Preschoollanguagescale:overallscores
Basiclanguageconceptstest
PPVT
Outcomesexcluded:DSS,Basiclanguageconceptstest,northwesternsyntaxtest

Notes At baselinechildrenhadto score1.5SDbelowmeanoneitheranexpressivetestorareceptivetestof language
(seetheoutcomesmeasuresfor possibletests)

Allocationconcealment B

Study Courtwright 1979

Methods RandomisedControlledTrial

Participants 36 participantsagerange3;11-6;11
24 malesand12 females
SESdetailsnot given

Interventions Clinicianadministeredsyntaxinterventionlookingat effectivenessof mimicry andmodellingapproaches
deliveredover�ve monthsof intervention
12 childrenin mimicry condition
12 childrenin modellingcondition
12 childrenin 3rd personmodellingcondition

Outcomes Utterancescorrecton 20 unusualsentences

Notes At baselinechildrenscoredbelow 10%tileon DSS.
Unusualsentencestructuretaughtnoun-meansto-verb-ing

Allocationconcealment B

Study Dixon 2001

Methods Randomisedstudy
Authorsdonot describeit asarandomisedcontrolledtrial

Participants 8 participantsagerange9;00- 15.01
childrendescribedasbeingfrom two townswith potentiallydifferentSESgroups.
Genderdetailsnot provided

Interventions Clinicianadministeredreceptivesyntaxtherapy:VisualingandVerbalising
Givenfor 30 minutesaweekfor 10weeks
2 childrenreceivedtraditionaltherapy
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Characteristicsof includedstudies(Continued)

4 receivedhalfof traditionalandhalfexperimentaltherapyand2 receivedexperimentaltherapy

Outcomes AnalyticReadingInventory

Notes Childrenhadto score2SDbelow meanon CELFreceptivetest
Only subjectsreceivingtraditionalonlyandexperimentalonlyusedin analysis

Allocationconcealment B

Study Evans[for thcoming]

Methods RandomisedControlledTrial

Participants 60 participantsaged0;08
Childrenfrommiddleclassarea
Gendermix not stated

Interventions Parentadministeredgenerallanguageinterventionwith trainingfromclinician:
WILSTAARintervention
24 participantsassignedto WILSTAARcondition
36 participantsassignedto no treatmentcondition

Outcomes REELLanguageQuotients

Notes At baselinechildrenhadto haveREELscores1SDbelow mean

Allocationconcealment B

Study Fey1993

Methods RandomisedControlledTrial

Participants 30 participantsaged3;08- 5;10
21 maleand9 female
SESdetailsnot provided

Interventions Parentor Clinicianadministeredexpressivesyntaxinterventionbasedon focusedstimulationdeliveredfor
180minutesaweekfor 4.5months
11 childrenassignedto cliniciantreatment
10 assignedto parent treatment
9 assignedto delayedtreatment

Outcomes DSScomposite
Outcomesnot used:DSSsubtests

Notes At baselinechildrenhadto scorebelow the10%tilein expressivelanguage

Allocationconcealment B
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Characteristicsof includedstudies(Continued)

Study Fey1994

Methods RandomisedControlledTrial
Phonologymeasuresfor Fey1993

Participants 26 participantsaged3;08- 5;10
17 malesand9 females
SESdetailsnot provided

Interventions ParentorClinicianadministeredexpressivesyntaxinterventionbasedonfocusedstimulationover10months
10 receivedcliniciantherapy
8 receivedparenttherapy
8 receiveddelayedtherapy

Outcomes Indirectoutcomesnot usedin mainmeta-analysisPercentageof consonantscorrectderivedfromtheAPPR
assessment

Notes Indirectoutcomeslookingat theimpactof expressiveinterventionson phonology

Allocationconcealment B

Study Fey1997

Methods RandomisedControlledTrial
Follow up of Fey1993

Participants 28 participantsaged3;08- 5;10
Detailsof genderandSESasFey1993

Interventions Parentor Clinicianadministeredexpressivesyntaxinterventionbasedon focusedstimulation.Providedin
additionto thatwhichwasprovidedin Fey1993
9 hadfurtherparenttreatmentasFey1993
9 hadfurthercliniciantreatmentasFey1993
10 hadno moretreatmentexceptthe4.5monthstheyreceivedin Fey1993

Outcomes Follow-upstudynot usedin mainmeta-analysis
DSScomposite
DSSverbs
DSSsentencepoints

Notes At baselinechildrenhadto scorebelow the10%tilein expressivesyntax

Allocationconcealment B

Study Fudala1972

Methods RandomisedControlledTrial

Participants 92 participantsagedbetween�rst and�fth grade
Statedthatall socio-economicandethnicpopulationsrepresented
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Characteristicsof includedstudies(Continued)

Genderdetailsnot provided

Interventions Clinicianadministeredphonologytherapywith or withoutparentalobservationof thetherapysessions
All receivedcliniciantherapy:25minutesaweekfor 4.5months,but 23parentsalsoattendedtherapyonce
aweekand23 parentsalsoattendedtherapyonceamonth

Outcomes Arizonaarticulationpro�ciencyscale

Notes Child hadmild phonologicalimpairment

Allocationconcealment B

Study Gibbard 1994a

Methods Study1
RandomisedControlledTrial

Participants 36 participantsagedbetween2;03- 3;03
Majorityof participantsin socialclassesI, II, or IIIM. Meanmotherage30,meanfatherage33
25 malesand11 femalestookpart

Interventions Parentaladministeredexpressivesyntaxinterventionemphasisinghow to maximiselanguageusein everyday
environment
Therapyadministeredon average40 minutesaweekover6 months
18 childrenreceivedparentalintervention
18 childrenreceiveddelayedintervention

Outcomes Reynellexpressivemeasure
Languagesamleoneword scoresandtotalscores
RAPT:
information
Mothersdescriptionof vocabulayandphrasecomplexity
MLU from languagesample
Outcomesnot used:Comprehensionmeasures,Derbyshiremeasures,RenfrewGrammar

Notes Childrenhadlessthan30 wordsandbeataoneword stageof developmentbasedon motherreport

Allocationconcealment B

Study Gibbard 1994b

Methods Study2
RandomisedControlledTrial

Participants 25 participantsagedbetween2.03- 3; 03
Majorityof participantsin socialclassesII, IIIM andIIIN.
Averagemotherage28 and29,avaragefatherage29and33.5
19 malesand6 femalestookpart
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Characteristicsof includedstudies(Continued)

Interventions Clinicianor parentadministeredexpressivesyntaxintervention.Cliniciantherapyfor 30minutesaweekfor
sixmonths,parenttherapyfor anaverageof 40minutesaweekfor sixmonths.Controlsreceivedacognitive
parenttherapybasedon Portage
8 childrenreceivedcliniciantherapy
9 childrenreceivedparenttherapy
8 childrenreceivedtheparentcontroltherapy

Outcomes Reynellexpressivemeasure
Langaugesampleoneword score,totalscoresandMLU
ParentReport of vocabulary andphrasecomplexity
RAPTinformation
Outcomesexcluded:
AsGibbard (study1)

Notes Childrenhaslessthat30wordsandbeat theoneword stageof development

Allocationconcealment B

Study Girolametto 1996a

Methods RandomisedControlledTrial

Participants 16 participantsagedbetween1;10- 3;02
Detailsof education,employmentandfamilyprovided.Mostparticipantshad�nishedschoolandwere in
employment
11 boysand5 girlstookpart

Interventions Parentaladministered expressivevocabulary interventionbasedon HANEN principlesand adaptedfor
focusedstimulation
Therapyadministeredfor 150minutesaweekfor 10 weeks
8 childrenreceivedparenttherapy
8 childrenreceiveddelayedtherapy

Outcomes Parentreport of vocabulary size
Numberof targetwordsin probeexercise
Outcomesexcluded:probecontrolwords,parentreport of symbolicgestures,behaviourscales

Notes Childrenwerebelow the5%tileon CDI vocabulary measure

Allocationconcealment B

Study Girolametto 1996b

Methods RandomisedControlledTrial

Participants 25 participantsagedbetween1;11- 2;11
All participantsweremiddleclass,mosthadcompletedpostsecondary educationandall wereeitherhouse
wivesor working
Genderdetailsnot given
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Characteristicsof includedstudies(Continued)

Interventions Parentaladministeredexpressivevocabulary interventionbasedon HANEN priniciplesadaptedfor focused
stimulation.Deliveredover11 weeksfor 150minutesaweek
12 childrenreceivedparentintervention
13 childrenreceiveddelayedintervention

Outcomes Rangeof motheroutcomesthatwerenot used
Child outcomes:
Vocabulary andphrasecomplexityasdeterminedbytheCDI
Numberof differentwords,andutterancesfromalanguagesample
Posttestprobesfor targetwords
OutcomesExcluded:
Controlword measures,Targetwordsin interaction,multi-word utterances

Notes Childrenwerebelow the5%tileon vocabulary asdeterminedbytheCDI

Allocationconcealment B

Study Girolametto 1997

Methods RandomisedControlledTrial
Phonologyoutcomesfor Girolametto(b)

Participants 25 participantsagedbetween1;11- 2;11
SESdetailsasGirolametto1996ball participantsmiddleclass
Providesgenderdetails:22 malesand3 femalestookpart

Interventions Parentaladministered expressivevocabulary interventionbasedon HANEN principlesand adaptedfor
focusedstimulation
12 receivedparentintervention
13 receiveddelayedintervention

Outcomes Indirectphonologyoutcomesnot usedin mainmeta-analysis:
Differentvocalisation
Syllablestructureat level1,2,3
Consonantsinventory: early, middle,late
Consonantposition;initial and�nal
Proportion of consonantscorrect

Notes Thisstudyreportstheindirecteffectsof anexpressivetreatmenton phonology

Allocationconcealment B

Study Glogowska,2000

Methods RandomisedControlledTrial

Participants 159participantsagedbetween1;06-3;06
Just over half of children were receivingchild care. Most mothershadcompleted'O' leveleducationa
minorityeitherhadno quali�cationsor had'A' levels
120malesand39 femalestookpart
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Characteristicsof includedstudies(Continued)

Interventions Clinicianadministeredinterventionfocusingon avarietyof languageareas.Participantsonaveragereceived
therapyfor 10 minutesaweekfor 8.4months
71 childrenreceivedclinicianintervention
88 childrenreceiveddelayedintervention

Outcomes Primary:
PLS:Auditory ComprehensionandExpressivelanguage
PhonologicalErrors
Outcomesexcluded:
BristolLanguageDevelopmentScale
Improvementin 12 months
Therapyoutcomemeasures:impairment,disability, handicap, wellbeing
Attention
Play
Socialisation
Eligibility for therapy12monthslater

Notes Childrenneededto be1.25SDbelow mean
Includedchildrenwhocouldhavejustphonologydif�culites, justexpressivedif�culties or both expressive
andreceptivedif�culties.Howeverall participantsanalysedtogether

Allocationconcealment A

Study Head1975

Methods RandomisedControlledTrial

Participants 28 participantsagedbetween6;00- 12;00
No detailsgivenconcerninggenderor SES

Interventions Clinicianadministeredlanguageinterventionaspart of asummercampfor childrenwith severespeechand
languagedif�culties.
14 childrenreceivedrecreationgames
14 childrenreceivedpercpetualmotoractivities

Outcomes NorthwestSyntaxTest:expressive
GoldmanFristoeTestof Articulation
Outcomesexcluded:
BasicConceptInventory
OralCommissionDetroit TestPart 7,
PeabodyPictureVocabulary Test
Northwesttestof receptivesyntax

Notes Severitylevelsor dif�cultiesof childrennot speci�ed

Allocationconcealment B

Study Lancaster1991

Methods RandomisedControlledTrial
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Characteristicsof includedstudies(Continued)

Participants 15 participantsagedbetween3;04-4;05
12 malesand3 femalestookpart.
Detailsprovidedonfamilyhistoryandearlydevelopment.Majorityhadfamilyincidenceof speechdif�culties
andtwo hadalanguagedelay

Interventions Clinicianor parentadministeredphonologyintervention
Clinicianprovidedaneclecticapproach,parent therapywasbasedon auditory bombardment
Therapyadministered over6 months.On averagechildren received17 minutesof therapya weekwhile
parentsreceivedamaximumof 9 minutesof trainingaweek
5 childrenreceivedcliniciantherapy
5 childrenreceivedparenttherapy
5 childrenreceiveddelayedtherapy

Outcomes CompositeDeviancyScore

Notes Childrenneededto haveastandard scoreof below 80on theEAT

Allocationconcealment B

Study Law1999

Methods RandomisedControlledTrial

Participants 43 participantsagedbetween2;09- 3;03
24 malesand14 femalesat theendof theproject.
Majoritywerefrom lowerSESandwerefromethnicminorities.

Interventions Clinicianor Parentadministeredexpressiveandreceptivelanguageintervention.Cliniciantherapyfocused
on auditory processingandword mapping.ParenttherapyusedHANEN principles
Therapywas450minutesaweekfor 6 weeks(clinician)or 150minutesfor 10 weeks(parent)
17 childrenreceivedcliniciantherapy
11 childrenreceivedparenttherapy
10 childrenreceiveddelayedtherapy

Outcomes BPVS
PLS:expressiveandreceptive
ParentReport: vocabulary, andphrasecomplexityLanguagesample:totalcommunicationacts,MLU
Outcomesexcluded:
Reynell
IrregularnounsandverbsCDI
Behaviour
Child andSelf:FamilyGrid
Languagesample:initiation, responsiveness,discoursemaintainers,echos,nouns,verbs,parentbehaviours

Notes Child werebelow 1.5SDon comprehensionmeasures

Allocationconcealment A
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Characteristicsof includedstudies(Continued)

Study Matheny1978

Methods RandomisedControlledTrial

Participants 24 participantsagedbetween5;05- 6;10
All participantsweredescribedaswhite,no detailsof genderaregiven

Interventions Clinicianadministeredtherapyprogrammes:MontereyLanguageProgrammesdeliveredover�ve months
8 participantsreceivedarticulationtherapy
8 participantsreceivedexpressivesyntaxtherapy
8 participantsreceivedno therapy

Outcomes PAT (phonology)
PCLT (syntax)

Notes Childrenhadrelativelymild dif�culties:7 consonantserrorson PAT andnot abovelevel6 on PCLT.
Lookedat indirecteffectsaswellasdirecteffectse.g.childrenwhohadsyntaxprogrammealsogotassessed
on phonologyandviceversa

Allocationconcealment B

Study Mulac1977

Methods RandomisedControlledTrial

Participants 9 participantsaged4;04- 6;03
6 malesand3 femalesparticipated,no detailsof SESaregiven

Interventions ClinicianadministeredMontereyoperantlanguageprogrammewith additionaloutdooractivitiesandhome
activitiesfor thechildrenin theprogrammeandadditionallessonscondition.On averagechildrenreceived
67 minutesof therapyaweekfor 4 weeks.
Focusof theinterventionwason 'is' interrogative
3 childrenreceivedarticulationtherapy
3 childrenreceivedMontereylanguageprogramme
3 childrenreceivedMontereylanguageprogrammeandadditionalexercisesto facilitategeneralisation

Outcomes Extraclinicmeasuresof 'is' interrogativemeasures

Notes Focuson thegeneralisationof 'is' interrogative
Childrenonlyhadto fail thiscomponentin orderto beincludedin thestudy.

Allocationconcealment B

Study Munro 1998

Methods RandomisedControlledTrial
(not all participantscouldberandomised)

Participants 13 participantsaged3;11-5;05
6 boysand5 girlsparticipated,no detailsof SESwereprovided
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Characteristicsof includedstudies(Continued)

Interventions Clinicianadministeredinterventionfor phonology/k/ and/g/.
Therapyadministeredfor 60minutesaweekfor 6 weeks
7 receivedimmediatetherapy
4 receiveddelayedtherapy

Outcomes EAT
targetsoundsin intial position
Re-tellingastory with targetsounds
repetitionof �ve lexicalitemsfour timeseach
Outcomesexcluded:CVC imitationtaskusingtargetsounds

Notes Not all childrenhadsigni�cantphonologicaldelays.TheaveragemeanSSwas̃ 70 but therangewasbroad
48-101

Allocationconcealment B

Study Reid 1996

Methods RandomisedControlledTrial
(sub-groupanalysis)

Participants 30 participantsaged3;06-5;06
No detailsareprovidedof genderor SES

Interventions ClinicianadministeredphonologyinterventionusingMetaphon.
30 minutesgivenaweeklastingup to 10weeks
8 childrenreceivedmetaphonstage1 only
7 childrenreceivedmetaphonstages1 and2
15 childrenreceiveddelayedtherapy

Outcomes EAT
Occuranceof PhonologicalProcess:subtestfromMetaphonresources

Notes Childrenhadto getlessthan85SSon EAT
This isasub-groupanalysisof whatwasanon-goingtrial: groupsacknowledgedto beunequalandmedian
�guresreported

Allocationconcealment B

Study Robertson1997

Methods RandomisedControlledTrial
(Study1)

Participants 20 SLIparticipantsand10agematchedpeersagedbetween3;08- 5;01
Providesthemeanamountof maternaleducation:experimentalgroup:14years
controlgroup:15.4years
In SLIgroup13 participantsweremaleand7 werefemale

Interventions Playinterventionfor expressivenarrativelanguage.20 minutesof therapyaweekprovidedover3 weeks
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Characteristicsof includedstudies(Continued)

10 SLIchildrenplayedwith eachotherin pairs
10 SLIchildrenwerepairedwith anormalpeer

Outcomes LanguageSample:Numberof wordsin script,numberof differentwords,numberof playrelatedthemes
Outcomeexcluded:numberof linguisticmarkers

Notes Childrenhadsevererecpetivedif�cultiesaswellasexpressivedif�culties (2SDbelow mean)

Allocationconcealment B

Study Robertson1999

Methods RandomisedControlledTrial

Participants 24 participantsaged1;09- 2;06
Participantsaredescribedascomingfromwhitemiddle-classhouseholds
12 malesand9 females�nishedtheprogramme

Interventions Clinicianadministeredinterventionforexpressivevocabulary andsyntax.Childcentredapproachto provide
generalstimulation.Therapyadministeredfor 150minutesaweekfor 12 weeks
12 childrenreceivedclinicianintervention
12 childrenreceiveddelayedintervention

Outcomes LanguageSample:MLU, totalnumberof words
Parentreport of vocabulary (CDI)
Outcomesexcluded:Stressandbehaviourmeasures,% of intelligibleutterances

Notes ThisstudywasalsoanunpublishedPhdthesis.
Children could havereceptivedif�culties but only two did. Most only hadexpressivedif�culties below
10%tileon vocabulary measureof CDI

Allocationconcealment B

Study Ruscello1993

Methods Randomisedstudy
(authordoesnot sayit isarandomisedcontrolledstudy)

Participants 12 participantsagedbetween4;01-5;08
8 malesand4 femalesparticipatedin thestudyno SEScharacteristicsaregiven

Interventions Clinician administered phonologyinterventionwith additionalinterventionfrom parentsusingSpeech
Viewersoftware.
Onegroupreceivedclinicianadministeredinterventionfor 120minutesaweekfor 8 weeks.A secondgroup
receivedbothparentandclinicianadministeredtreatmentwith one1 hoursessionprovidedbytheclinician
andone1hoursessionprovidedbytheparent

Outcomes 30 itemnamingsampleincludingwords,phrases,andsentences
KhanLewisPhonologicalAssessment

Notes Childrenhadto scorebelow the15%tileon KhanLewisphonologicalanalysis.
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Characteristicsof includedstudies(Continued)

Allocationconcealment B

Study Rvachew1994

Methods RandomisedControlledTrial

Participants 27 participantsaged3;06- 5;06
21 malesand6 femalesparticipated,no SEScharacteristicsareprovided

Interventions Clinicianadministeredphonologicaltherapywith additionalauditory discriminationtask.Therapydelivered
for 45minutesaweekover6 weeks.
Experimentalgrouphadto identifycorrectandincorrectpronunciationsof thesameword
Traditionalgrouphadto discriminatebetweenaminimalpair
Thethird grouphadto discriminatebetweenanonminimalpairof words
10 childrenreceivedanexperimentalauditory discriminationtask
9 childrenreceivedatraditionalauditory discriminationtask
8 childrenreceivedadiscriminationgamenot basedon minimalpairs

Outcomes Auditory word discriminationtest
Objectnamingspeechsample
Outcomesexcluded:/sh/ centroid

Notes The criteriastatedthat children hadto benon-stimulableto /sh/ howeverall but two children alsohad
moderateor severephonologicaldelayasshown byCAPP

Allocationconcealment B

Study Rvachew2001

Methods RandomisedControlledTrial

Participants 48 participantsagedmean4;02
GenderandSEScharacteristicsarenot provided

Interventions Clinician administered phonologicalinterventionwith traditionaltherapytargetingthe earlydeveloping
soundswascomparedto interventionthat targetedthelaterdevelopingsounds
24 childrenreceivedtreatmentfor earlydevelopingsounds
24 childrenreceivedtreatmentfor latedevelopingsounds
Interventiondeliveredfor 30minutesaweekfor 12 weeks.

Outcomes Probesfor eachtargetsound
PPKP:phonologicalpro�le
Percentageof consonantscorrectin conversation

Notes Childrenhadmoderateto severephonologicaldelaymajorityfellbelow the�rst percentile(39participants),
all fell below 9%tile.

Allocationconcealment B
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Characteristicsof includedstudies(Continued)

Study Schwartz 1985

Methods RandomisedControlledTrial

Participants 10 participantsaged2;08- 3;04
All participantsweremale,no SEScharacteristicswereprovided

Interventions Clinicianadministeredexpressivesyntaxintervention.
Therapyadministeredover3 weeks
8 receivedexperimentalintervention
2 servedascontrolgroupreceivinginterventionwithout targetutterances

Outcomes Multiword utterancesusedwith thetargetstimuli

Notes Childrenhadareceptivedif�culty approximately6-9monthsbehindCA,andanexpressivedif�culty approx
12-16 monthsbehindCA

Allocationconcealment B

Study Shelton 1978

Methods RandomisedControlledTrial

Participants 60 participantsagedapproximatelybetween3;00-4;06
Thegenderof participantswasnot stated.Bilingualchildrenwereincludedwith two in eachcondition

Interventions Parentadministeredspeechprogrammes.Listeningtherapybasedon auditory discriminationcomparedto
moretraditionalreadingandtalkingtherapyanddelayedtreatment
Therapyadministeredfor 57 days(listeningfor 5 minutesadayandreadingandtalkingfor 15 minutesa
day)
20 childrenreceivedanexperimentallisteningtherapy
20 childrenreceivedareadingandtalkingtherapy
20 childrenreceiveddelayedtreatment

Outcomes Auditory associationsubtestof ITPA
McDonaldScreening
ArticulationTest
OutcomesExcluded:
Testof auditory discrimination:quietandnoise
NorthwestSyntaxScreening:Receptivemeasure
Discriminationtest:phoneidenti�cation
ErrorRecognition
TemplinDarleyArticulationScreening
subtests/s/ /r/ /k/ /f/ of McDonald

Notes Child hadto scorebelow theiragerangeon TemplinDarley

Allocationconcealment B
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Characteristicsof includedstudies(Continued)

Study Sommers1962

Methods RandomisedControlledTrial

Participants 80 participantsbut datafrom40 participantsconsidered'slow learners' wasnot used.
Participantshadameanageof 7.44
Thestudycontainedfewermiddleclassmothersthantheauthorsdescribedasrepresentative,genderdetails
arenot provided

Interventions Clinicianadministeredspeechtherapywith parentaltrainingin halfof theconditions.Therapywasadmin-
isteredfor 200minutesaweekfor 4 weeks
10 childrenreceivedindividualandparenttraining
10 childrenreceivedindividualandno parenttraining
10 childrenreceivedgroupandparenttraining
10 childrenreceivedgroupandno parent training

Outcomes McDonaldDeepTestof Articulation

Notes Aswellastrainedanduntrainedparentsalsocomparesgroupandindividualtherapy
Theseverityof thesechildrenisunclearbut mostimprovedtheequivalentof 2-3phonemes.

Allocationconcealment B

Study Sommers1964

Methods RandomisedControlledTrial

Participants 80 participantswith ameanageof 7;09(approx)
Genderdetailsarenot provided,participantsweremostlydrawnfromsocialclassesV andVI
Mothershadto haveeitherwhatwasconsideredahealthyor unhealthyattitudeasmeasuredby thePARI
attitidetest

Interventions Clinicianadministeredspeechtherapywith additionalinterventionfromtrainedparentsfor half thepartic-
ipants
Therapyadministeredfor 200minutesaweekfor 4 weeks

Outcomes McDonaldDeepTestof Articulation

Notes Parent attitudesgradedon basisof scoresfrom the Parentalattituderesearchinstrument.Note this has
limitationsin itsapplicabilityto currentculture
Childrenhadapproximatelysixsoundsthat theymisarticulated

Allocationconcealment B

Study Sommers1966

Methods RandomisedControlledTrial

Participants 240participantsagedbetweengrades2 and6 with mild or moderatespeechdif�culties
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Characteristicsof includedstudies(Continued)

Participantswere predominentlyfrom a middleclassbackground:socialclassesI, II or III, genderdetails
werenot provided

Interventions Clinicianadministered speechtherapywith half of the participantsreceivingindividualtherapyandhalf
receivinggrouptherapy. On averagechildrenreceived40 minutesof therapyaweekfor 8.5months.
Participantssplitbyageandseverityto receiveeithergroupor individualtreatment

Outcomes McDonaldDeepTestof Articulation

Notes Childrenweresplit into 12conditionse.g.
1. grade2, mild, individual
2. grade2, moderate,individuale.t.c
Childrenwith mild disordersmayonlyhavehadapproximately3 mis-articulations

Allocationconcealment B

Study Sutton 1999

Methods RandomisedControlledTrial

Participants 22 participantsaged0;07
No SEScharacteristicsor genderdetailsareprovided

Interventions WILSTAAR:Parentadministeredgenerallanguageinterventiondesignedto facilitatelanguagedevelopment
in �rst yearof life.Childrenreceived5 homevisitsoverfour months,controlchildrenreceivedtwo visits
13 childrenreceivedWILSTAARintervention
9 childrenassignedto no treatmentcontrol

Outcomes REELlanguagequotients

Notes Therapistshadto providea�x ednumberof sessionssothisdiffersfromtheoriginalWILSTAARprogramme
Childrenhadto fail Wscreenandhaveastandard scoreof below 85 on REELto beincluded

Allocationconcealment B

Study Tufts 1959

Methods RandomisedControlledTrial

Participants 30 participantsagedmean5;00
Of the parentsin the interventiongroupsnonehadcollegedegreesand2 hadnot �nished high school.
Genderdetailswerenot provided

Interventions Clinicianor parentadministeredspeechtherapy
Therapyadministeredfor 60minutesaweekfor 7 months
10 childrenreceivedclinic therapy
10 childrenreceivedparenttherapy
10 childrenreceivedno therapy

Outcomes Ranksasgivenbyapanelof judges
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Characteristicsof includedstudies(Continued)

Notes Childrenwith mild andseveredif�cultiesasratedbythepanelof judgeswereexcludedfromthestudy

Allocationconcealment B

Study Wilcox 1991

Methods RandomisedControlledTrial

Participants 20 participantsagerange1;08- 3;11
GenderdetailsandSEScharacteristicsarenot provided

Interventions Clinicianadministeredexpressivevocabulary intervention.Therapyprovidedfor 90 minutesa weekfor 3
monthsin individualconditionand360minutesaweekin groupconditionfor threemonths
10 participantsreceivedindividualintervention
10 participantsreceivedclassroombasedgroupintervention

Outcomes Overalluseof targetwordsin clinicsessions.
Outcomesexcluded:seperateproductiveandadditionaluseof targetwordsmeasuredin clinic
Homemeasures

Notes Childrenhadto score1.5SDbelow meanonbothexpressiveandreceptivescalesof thesequencedinventory
of communicationdevelopment

Allocationconcealment B

APPR:Assessmentof PhonologicalProcesses,BPVS:British PictureVocabulary Scale,CA: ChronologicalAge,CAPP:?,CDI: Com-
municativeDevelopmentalIndex,CELF:ClinicalEvaluationof LanguageFundamentals,DSS:DevelopmentalSentenceScore,EAT:
EdinburghArticulationTest,HANEN: ?,ITPA: Illinois Testof PsycholinguisticProperties,MLU: MeanLengthof Utterance,PLS:
Pre-schoolLanguagescalePAT: Picture ArticulationTest,PCLT: PPKP:PPVT: PeabodyPicture Vocabulary Test,RAPT: Renfrew
ActionPictureTest,REEL:ReceptiveEmergentLanguageScale,SES:Socio-EconomicStatus,SLI:Speci�cLanguageImpairment,SS:
Standard Score,WILSTAAR:Ward infantLanguageScreeningTest:Assessment,Acceleration,Remediation.

Characteristicsof excludedstudies

Allen1986 Study focuseson mis-articulationof /s/ withoutsigni�cantphonologicaldelay

Christensen,1981 Study investigateschildrenwith tonguethrustingbehaviour

Clarke1993 Study focuseson childrenwhomis-articulate/r/ whodo not havesigni�cantphonologicaldelay.

Corte2001 Study focuseson readingwith no languagemeasures

Costello1978 Study focuseson mis-articulationof /s/

Elliot 2002 Study focuseson behaviourandwhileit iscorrelatedto alanguageoutcome,thisisonlymeasuredat follow-up

Evans1974 Study focuseson mis-articulationof /s/ without signi�cantphonologcialdelay. Participantscouldhaveno more
than�ve mis-articulatedsoundsandthemeanwas2.2sounds

Gillam 2001 Studyof fourparticipantsrandomlyassignedto fourdifferentconditions.Noneof thefourparticipantstakespart
in whatisdescribedasacontroltherapy
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Characteristicsof excludedstudies(Continued)

Groher, 1976 Studydoesnotemploy theuseof acontrolgroup. Thestudyusesthreedifferentconditionsbut nonearespeci�ed
asbeingacontrolcondition.

Hesketh2000 Randomisationprocessdescribedassemi-randomandthereforenot included.

Kot 1995 Thestudyfocuseson changesin communicationbehavioursratherthanon measuresof languageimprovement

Mowrer1987 Study focuseson mis-articulationof /s/ and/z/ withoutsigni�cantphonologicalproblems

Powell1984 Studyfocusesonmis-articulationof stopandliquid,andfricativeandliquid clusterswithoutasigni�cantphono-
logicaldelay. Describesitselfasamultiplebaselinedesign.

Robertson1997b (Study2) Multiplebaselineexperiment

Ruscello1979 Study focuseson mis-articulationof /s/ and/r/ withoutasigni�cantphonologicaldelay.

Sage2001 Participantswererandomlysampledbut no mentionismadeof randomallocation

Shelton1978b (Study2) Usesparticipantsfrom study1 andhasalargedegreeof attrition from onestudyto thenext(66%).

Torgesen,1996 Studymeasuresoutcomesusingliteracymeasures

Tyler1991 Studydoesnot useacontrolgroup. All participantsreceiveeitheranexpressiveor phonologicalapproachto their
dif�culties

Zdon,1968 Study focuseson mis-articulationof /er/ without signi�cantphonologicaldif�culty. Participantscouldhaveno
morethanthreespeechmis-articulations.

Characteristicsof ongoingstudies

Study Boyle,Ongoing

Trial nameor title Evaluationof SpeechandLanguageTherapy

Participants Approximately250childrenwith persistingexpressiveand/orreceptivedif�culties

Interventions Groupor Individualtherapydeliveredbyatherapistor acliniciancomparedto childrenreceivingcommunity
deliveredspeechandlanguagetherapy

Outcomes No dataavailable

Starting date ns

Contactinformation Prof JamesBoyle
Departmentof Psychology, Universityof Strathclyde,GrahamHills Building,40 GeorgeStreet,G1 1QE

Notes
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Characteristicsof ongoingstudies(Continued)

Study Broom�eld, FC

Trial nameor title Evaluationof the clinicaleffectivenessof speechand languagetherapyfor children with a primary speech/
languagedisability

Participants 730participantsof whom75%wereagedbetween2-6 yearsold. All childreninvolvedhadbeenident�ed as
havingaprimary speechandlanguagedelay/disorder

Interventions Routineclinic therapyasit wasnormallyoffered.
Clinicianinterventionsin groupor individualsituations

Outcomes Overalldifferencebetweentreatedandnon-treatedchildrenatsixmonthswas.32thiswasstatisticallysigni�cant
difference.Subgroupanalysesby typeof disordernot availableat timepr reviewpublication

Starting date 01.02.1999

Contactinformation Ms JanBroom�eld
TeesandNorth EastYorkshireNHS Trust,157South�eld Road,Middleborough,Teeside,TS13HF.

Notes

Study O'Hare,Ongoing

Trial nameor title Theeffectsofadaptivetrainingin auditory temporalprocessingonspeci�clanguageimpairment:arandomised
controlledtrial of 'FastForWord' on Scottishchildren

Participants Childrenaged6-8 with speci�clanguageimpairment

Interventions FastForWord: Softwareprogramme

Outcomes No dataavailable

Starting date 01.08.00

Contactinformation Dr AEO'Hare
LothianUniversityHospitalsNHS Trust,CommunityChild HealthServices,10 ChalmersCrescent,Edin-
burgh,Mid-Lothian,EH9 1TS

Notes

A D D I T I O N A L T A B L E S

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

Almost
(1998)

A A A A A (last
known
scores
used)

C (.15) A (I to T) A A

Barratt
(1992)

B B B A C A (.07) B A A

Cole
(1986)

B B A B B B B B A

Courtwright
(1979)

B A B B B B B B B

Dixon
(2001)

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

Evans
(Forth-
coming)

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

Fey(1993) B A C
(mothers
education)

A C A (.03) B B A

Fey(1994) B C A A A (none) A (none) B B A

Fey(1997) B A A A C A (.06) B B A

Fudala
(1972)

B B A B B B B B B

Gibbard
(1994a)

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

Gibbard
(1994b)

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

Giro-
lametto
(1996a)

B A C (be-
haviour)

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

Giro-
lametto
(1996b)

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

Giro-
lametto
(1997)

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

Glo-
gowska
(2000)

A A A A C A (.03) A (I to T) C A

Head
(1975)

B B B A C C (.11) B B C
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Table01 MethodologicalQuality (A-L) (Continued)

analysis)

Law
(1999)

A A C (esteem,
behaviour)

A C C (.12) B C A

Key: A:
randomi-
sation
methods
explained

A:
assessors
blind at
preand
posttest

A: baseline
charac-
teristics
reported

A: with-
drawals
accounted
for

A: missing
values
accounted
for in
analysis

A:
attrition
˜.10

A:
intention
to treat
analysis

A: power
calculation
and
suf�cient
partic-
ipants
recruited

A: charac-
teristics
provided
in main
areasof
language

B:
randomi-
sation
methods
not
explained

B:
blinding
not
reported

B: baseine
character-
isticsnot
reported

B: with-
drawals
not
reported

B: no
missing
values
shown

B:attrition
not
reported

B:
intention
to treat
analysis
not used

B: power
claculation
not
reported

B: charac-
teristics
reported
in areaof
investiga-
tion

C:
randomi-
sation
methods
not
adequate

C:
blinding
atpre-test
only

C: baseline
charac-
teristics
reported
to be
different

C: with-
drawals
not
accounted
for

C: missing
values
discounted
from
analysis

C:
attrition
œ.10

C: power
calculation
completed
but in-
suf�cient
partic-
ipants
recruited

C: charac-
teristics
unclear

Table02 MethodologicalQuality (M-Z)

Study
Randomi-
sation

Blinding
of
Assessor Baseline

With-
drawals

Missing
Values Attrition Analysis Power Eligibility

Matheny
(1978)

B B A B B B B B A

Mulac
(1977)

B A B B B B B B B

Munro
(1999)

B A B A C C (.15) B B A

Reid
(1996)

B B C
(medians)

A (sub-
group)

A (sub-
group)

A (sub-
group)

B B A

Robertson
(1997)

B C A B B B B B A

Robertson
(1999)

B B A A C C (.13) B B A

Ruscello
(1993)

B B A B B B B B A
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Table02 MethodologicalQuality (M-Z) (Continued)

Study
Randomi-
sation

Blinding
of
Assessor Baseline

With-
drawals

Missing
Values Attrition Analysis Power Eligibility

Rvachew
(2001)

B A A A B B B B A

Schwartz
(1985)

B C B B B B B B A

Shelton
(1978)

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

Sommers
(1962)

B B A B B B B B B

Sommers
(1964)

B B B B B B B B B

Sommers
(1966)

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

Sutton
(1999)

B B B B B B B B A

Tufts
(1959)

B A A B B B B B B

Wilcox
(1991)

B B A B B B B B A

Key A:
methods
of
randomi-
sation
explained

A:
assessors
blind to
group
allocation
atpreand
posttest

A: baseline
charac-
teristics
reported

A: with-
drawals
accounted
for

A: missing
values
takeninto
accountin
analysis

A: ˜.10
attrition

A:
intention
to treat
analysis
used

A: power
calculation
completed
and
suf�cient
partic-
ipants
recruited

A: charac-
teristics
in main
linguistic
areas

B:
methods
fo
randomi-
sationnot
explained

B:
blinding
not
reported

B: baseline
character-
isticsnot
reported

B: with-
drawals
not
reported

B: no
missing
values
shown

B:attrition
not
reported

B:
intention
to treat
analysis
not
reported

B: power
claculation
not
reported

B: charac-
teristicsin
mainarea
of study

C:
methods
of
randomi-
sation
inadequate

C:
assessors
blind at
pre-test
only

C: baseline
charac-
teristics
reported
to be
different

C: with-
drawals
not
accounted
for

C: missing
values
discounted
in analysis

C: œ.10
attrition

C: power
calculation
completed
but in-
suf�cient
partic-
ipants
recruited

C: charac-
teristics
unclear
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G R A P H S

Comparison01 Speechand languageintervention vesusdelayedor no treatment

Outcometitle
No. of
studies

No. of
participants Statisticalmethod Effect size

01Expressivephonologyoutcomes StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

02 Receptivephonologyoutcomes StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

03 Expressivesyntaxoutcomes StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

04 Receptivesyntaxoutcomes StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

05Expressivevocabulary outcomes StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

06 Receptivevocabulary outcomes StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

07 Compositelanguagemeasures StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

08 Subgroupanalysis(clinician
onlydata)

StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

09 Subgroupanalysis(trialsof
longerthaneightweeks)

StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

10 SubgroupAnalysis(excluding
datafrom childrenwith
receptiveandexpressive
dif�culties)

StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

11 Sensitivityanalysis(excluding
studiesnot reporting attrition)

StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

12 Sensitivityanalysis(excluding
studiesnot reporting blinding)

StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

Comparison02 Speechand languageintervention versusgeneralstimulation programmes

Outcometitle
No. of
studies

No. of
participants Statisticalmethod Effect size

01Expressivephonologyoutcomes StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

02 Receptivephonologyoutcomes StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

03 Expressivesyntaxoutcomes StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

04 Receptivesyntaxoutcomes 0 0 WeightedMeanDifference(Fixed)95%CI Not estimable
05Expressivevocabulary outcomes StandardisedMeanDifference(Random)95%

CI
Subtotalsonly

06 Receptivevocabulary outcomes 0 0 WeightedMeanDifference(Fixed)95%CI Not estimable
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Comparison03 Speechand languageinterventionsversustraditional speechand languageprogrammes

Outcometitle
No. of
studies

No. of
participants Statisticalmethod Effect size

01Expressivephonologyoutcomes StandardisedMeanDifference(Random)95%
CI

Totalsnot selected

02 Receptivephonologyoutcomes StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

03 Expressivesyntaxoutcomes StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

04 Receptivesyntaxoutcomes StandardisedMeanDifference(Random)95%
CI

Totalsnot selected

05Expressivevocabulary outcomes StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

06 Receptivevocabulary outcomes StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

07 Compositelanguageoutcomes StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

08 Subgroupanalysis(clinician
versusparent)

StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

09 Subgroupanalysis(excluding
datafrom childrenwith
expressiveandreceptive
dif�culties)

StandardisedMeanDifference(Random)95%
CI

Subtotalsonly

C O V E R S H E E T

Title Speechandlanguagetherapyinterventionsfor childrenwith primary speechandlanguage
delayor disorder

Authors LawJ,Garrett Z, NyeC

Contribution of author(s) All authorshavecontributedto thedatacollection,analysisandwriting of thisreview.

Issue protocol �rst published 2003/1

Review �rst published 2003/3

Date of most recent amendment 20 July 2004

Date of most recent
SUBSTANTIVE amendment

09 May2003

What' s New Informationnot suppliedbyauthor

Date new studies sought but
none found

Informationnot suppliedbyauthor

Date new studies found but not
yet included/e xcluded

Informationnot suppliedbyauthor

Date new studies found and
included/e xcluded

Informationnot suppliedbyauthor

Date authors' conclusions
section amended
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G R A P H S A N D O T H E R T A B L E S

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

01.01 Expr essive phonolo gy outcomes

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 01 Speechandlanguageinterventionvesusdelayed or no treatment

Outcome: 01 Expressive phonologyoutcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Productionof targetsound

Munro1998 7 10.14(9.26) 4 1.88(2.46) 100.0 0.98[ -0.35,2.31]

Subtotal(95%CI) 7 4 100.0 0.98[ -0.35,2.31]

Testfor heterogeneity:not applicable

Testfor overalleffect z=1.45 p=0.1

02 Variabilityin productionof targetsound

Munro1998 7 11.57(9.74) 4 3.13(5.13) 100.0 0.91[ -0.41,2.23]

Subtotal(95%CI) 7 4 100.0 0.91[ -0.41,2.23]

Testfor heterogeneity:not applicable

Testfor overalleffect z=1.35 p=0.2

03 Measuresof overallphonologicaldevelopment

Almost1998 13 -34.70(7.90) 13 -48.20(10.90) 14.9 1.37[ 0.50,2.24]

Glogowska,2000 70 -27.20(22.76) 81 -34.35(28.66) 32.0 0.27[ -0.05,0.59]

Lancaster1991 10 -36.59(19.17) 5 -45.60(12.51) 10.9 0.49[ -0.61,1.58]

Matheny 1978 8 -6.62(2.39) 8 -8.87(3.23) 12.0 0.75[ -0.28,1.77]

-4.0 -2.0 0 2.0 4.0

Favours no treatment Favours treatment (Continued: : : )
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(: : : Continued)
Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

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

Shelton1978 30 7.71(8.18) 15 9.70(11.20) 21.3 -0.21[ -0.83,0.41]

Subtotal(95%CI) 138 126 100.0 0.44[ 0.01,0.86]

Testfor heterogeneitychi-square=9.38df=5 p=0.09I² =46.7%

Testfor overalleffect z=2.01 p=0.04

04 Percentageof consonantscorrect in conversation

Almost1998 13 72.50(9.60) 13 50.40(12.60) 100.0 1.91[ 0.96,2.86]

Subtotal(95%CI) 13 13 100.0 1.91[ 0.96,2.86]

Testfor heterogeneity:not applicable

Testfor overalleffect z=3.93 p=0.00009

05 Re-tellinga story with targetsound

Munro1998 7 50.43(42.67) 4 1.25(2.17) 100.0 1.29[ -0.11,2.69]

Subtotal(95%CI) 7 4 100.0 1.29[ -0.11,2.69]

Testfor heterogeneity:not applicable

Testfor overalleffect z=1.80 p=0.07

-4.0 -2.0 0 2.0 4.0

Favours no treatment Favours treatment

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

01.02 Receptiv e phonolo gy outcomes

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 01 Speechandlanguageinterventionvesusdelayed or no treatment

Outcome: 02 Receptive phonologyoutcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Auditory associationtest

Shelton1978 30 3.70(2.35) 15 2.20(3.50) 100.0 0.53[ -0.10,1.16]

Subtotal(95%CI) 30 15 100.0 0.53[ -0.10,1.16]

Testfor heterogeneity:not applicable

Testfor overalleffect z=1.65 p=0.1

-4.0 -2.0 0 2.0 4.0

Favours no treatment Favours treatment
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Fig. 3. Comparison 01 Speech and language inter vention vesus delayed or no tr eatment

01.03 Expr essive syntax outcomes

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 01 Speechandlanguageinterventionvesusdelayed or no treatment

Outcome: 03 Expressive syntaxoutcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Measuresof overallexpressive syntaxdevelopment

Fey1993 21 5.66(1.58) 8 4.36(1.27) 19.4 0.84[ -0.01,1.69]

Gibbard1994a 18 38.70(8.60) 18 20.80(6.20) 19.2 2.33[ 1.47,3.20]

Glogowska,2000 70 83.87(15.13) 82 81.18(15.79) 23.3 0.17[ -0.15,0.49]

Law 1999 28 74.74(4.71) 10 77.40(5.74) 20.4 -0.52[ -1.25,0.21]

Matheny 1978 8 -30.62(7.27) 8 -36.62(5.24) 17.6 0.90[ -0.15,1.94]

Subtotal(95%CI) 145 126 100.0 0.70[ -0.14,1.55]

Testfor heterogeneitychi-square=28.99df=4 p=˜0.0001 I² =86.2%

Testfor overalleffect z=1.64 p=0.1

02 Totalnumberof utterancesin a languagesample

Gibbard1994a 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) 32.7 0.75[ -0.07,1.56]

Law 1999 28 102.94(31.42) 10 113.10(35.37) 33.9 -0.31[ -1.03,0.42]

Subtotal(95%CI) 58 41 100.0 0.68[ -0.45,1.82]

Testfor heterogeneitychi-square=13.03df=2 p=0.001I² =84.7%

Testfor overalleffect z=1.18 p=0.2

03 Meanlengthof utterancefrom languagesample

Gibbard1994a 18 2.30(0.70) 18 1.40(0.40) 34.0 1.54[ 0.79,2.30]

Law 1999 28 2.42(0.62) 10 2.56(0.78) 34.4 -0.21[ -0.93,0.52]

Robertson1999 11 1.32(0.32) 10 1.09(0.11) 31.6 0.90[ 0.00,1.81]

Subtotal(95%CI) 57 38 100.0 0.74[ -0.33,1.81]

Testfor heterogeneitychi-square=11.02df=2 p=0.004I² =81.9%

Testfor overalleffect z=1.35 p=0.2

04 Parentreport of phrasecomplexity

Gibbard1994a 18 5.00(1.90) 18 1.80(0.90) 32.9 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]

Law 1999 28 23.80(3.72) 10 23.67(2.87) 34.3 0.04[ -0.69,0.76]

Subtotal(95%CI) 58 41 100.0 1.02[ -0.17,2.22]

Testfor heterogeneitychi-square=13.55df=2 p=0.001I² =85.2%

Testfor overalleffect z=1.67 p=0.09

-4.0 -2.0 0 2.0 4.0

Favours no treatment Favours treatment
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Fig. 4. Comparison 01 Speech and language inter vention vesus delayed or no tr eatment

01.04 Receptiv e syntax outcomes

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 01 Speechandlanguageinterventionvesusdelayed or no treatment

Outcome: 04 Receptive syntaxoutcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 measuresof overall receptive syntaxdevelopment

Glogowska,2000 71 87.30(15.89) 84 84.26(15.49) 63.7 0.19[ -0.12,0.51]

Law 1999 28 71.05(5.32) 10 73.40(4.55) 36.3 -0.45[ -1.18,0.28]

Subtotal(95%CI) 99 94 100.0 -0.04[ -0.64,0.56]

Testfor heterogeneitychi-square=2.49df=1 p=0.11I² =59.9%

Testfor overalleffect z=0.13 p=0.9

-4.0 -2.0 0 2.0 4.0

Favours no treatmen Favours treatment

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

01.05 Expr essive vocabular y outcomes

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 01 Speechandlanguageinterventionvesusdelayed or no treatment

Outcome: 05 Expressive vocabulary outcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Numberof differenttargetwordslearnt

Girolametto1996a 8 3.90(2.40) 8 1.50(2.00) 37.7 1.03[ -0.04,2.09]

Girolametto1996b 12 5.90(3.30) 13 3.30(2.50) 62.3 0.86[ 0.04,1.69]

Subtotal(95%CI) 20 21 100.0 0.93[ 0.27,1.58]

Testfor heterogeneitychi-square=0.06df=1 p=0.81I² =0.0%

Testfor overalleffect z=2.78 p=0.005

02 Measuresof overallexpressive vocabulary development

Gibbard1994a 18 15.70(8.30) 18 3.20(4.90) 49.5 1.79[ 1.01,2.58]

Law 1999 28 75.95(10.54) 10 74.00(9.06) 50.5 0.19[ -0.54,0.91]

Subtotal(95%CI) 46 28 100.0 0.98[ -0.59,2.56]

Testfor heterogeneitychi-square=8.67df=1 p=0.003I² =88.5%

Testfor overalleffect z=1.22 p=0.2

03 Differentwordsin languagesample

Gibbard1994a 18 14.20(7.10) 18 8.10(4.30) 45.0 1.02[ 0.32,1.72]
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(: : : Continued)
Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(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]

Robertson1999 11 15.10(5.20) 10 8.50(5.30) 24.5 1.21[ 0.26,2.15]

Subtotal(95%CI) 41 41 100.0 1.08[ 0.61,1.55]

Testfor heterogeneitychi-square=0.10df=2 p=0.95I² =0.0%

Testfor overalleffect z=4.51 p˜0.00001

04 Parentreport of vocabulary

Gibbard1994a 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) 18.1 0.24[ -0.75,1.22]

Girolametto1996b 12 187.70(181.00) 13 65.40(66.00) 20.4 0.88[ 0.05,1.71]

Law 1999 28 23.22(4.12) 10 21.44(2.07) 21.9 0.47[ -0.26,1.20]

Robertson1999 11 76.20(37.50) 10 51.40(40.80) 19.6 0.61[ -0.27,1.49]

Subtotal(95%CI) 77 59 100.0 0.89[ 0.21,1.56]

Testfor heterogeneitychi-square=12.61df=4 p=0.01I² =68.3%

Testfor overalleffect z=2.58 p=0.01

-4.0 -2.0 0 2.0 4.0

Favours no treatment Favours treatment

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

01.06 Receptiv e vocabular y outcomes

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 01 Speechandlanguageinterventionvesusdelayed or no treatment

Outcome: 06 Receptive vocabulary outcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N

Mean(SD) N

Mean(SD) 95%CI (%) 95%CI

Subtotal(95%CI) 0 0 0.0 Not estimable

Testfor heterogeneity:not applicable

Testfor overalleffect:not applicable

-4.0 -2.0 0 2.0 4.0

Favours treatment Favours no treatment
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Fig. 7. Comparison 01 Speech and language inter vention vesus delayed or no tr eatment

01.07 Composite language measur es

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 01 Speechandlanguageinterventionvesusdelayed or no treatment

Outcome: 07 Compositelanguagemeasures

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 REELLanguagequotients

Evans[forthcoming] 23 106.50(12.30) 32 104.00(10.50) 100.0 0.22[ -0.32,0.76]

Subtotal(95%CI) 23 32 100.0 0.22[ -0.32,0.76]

Testfor heterogeneity:not applicable

Testfor overalleffect z=0.80 p=0.4

-4.0 -2.0 0 2.0 4.0

Favours no treatment Favours treatment

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

01.08 Subgroup analysis (clinician only data)

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 01 Speechandlanguageinterventionvesusdelayed or no treatment

Outcome: 08 Subgroupanalysis(clinicianonly data)

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 measuresof overallexpressive phonologydevelopment

Almost1998 13 -34.70(7.90) 13 -48.20(10.90) 19.6 1.37[ 0.50,2.24]

Glogowska,2000 70 -27.20(22.76) 81 -34.35(28.66) 42.9 0.27[ -0.05,0.59]

Lancaster1991 5 -27.70(18.18) 5 -45.60(12.51) 10.1 1.04[ -0.33,2.41]

Matheny 1978 8 -6.62(2.39) 8 -8.87(3.23) 15.7 0.75[ -0.28,1.77]

Munro1998 7 75.14(14.14) 4 68.25(5.45) 11.6 0.53[ -0.73,1.79]

Subtotal(95%CI) 103 111 100.0 0.67[ 0.19,1.16]

Testfor heterogeneitychi-square=6.54df=4 p=0.16I² =38.9%

Testfor overalleffect z=2.71 p=0.007

02 measuresof overallexpressive syntaxdevelopment

Fey1993 11 5.48(1.31) 8 4.36(1.27) 17.0 0.83[ -0.13,1.78]

Glogowska,2000 70 83.87(15.13) 82 81.18(15.79) 45.9 0.17[ -0.15,0.49]

Law 1999 17 75.65(4.33) 10 77.40(5.74) 22.1 -0.35[ -1.13,0.44]

Matheny 1978 8 -30.62(7.27) 8 -36.62(5.24) 15.0 0.90[ -0.15,1.94]
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(: : : Continued)
Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

Subtotal(95%CI) 106 108 100.0 0.28[ -0.19,0.75]

Testfor heterogeneitychi-square=5.23df=3 p=0.16I² =42.6%

Testfor overalleffect z=1.16 p=0.2

03 measuresof overallexpressive vocabulary development

Law 1999 17 75.47(11.63) 10 74.00(9.06) 100.0 0.13[ -0.65,0.91]

Subtotal(95%CI) 17 10 100.0 0.13[ -0.65,0.91]

Testfor heterogeneity:not applicable

Testfor overalleffect z=0.33 p=0.7

04 measuresof overall receptive syntaxdevelopment

Glogowska,2000 71 87.30(15.89) 84 84.26(15.49) 69.2 0.19[ -0.12,0.51]

Law 1999 17 71.29(5.36) 10 73.40(4.55) 30.8 -0.40[ -1.19,0.39]

Subtotal(95%CI) 88 94 100.0 0.01[ -0.53,0.55]

Testfor heterogeneitychi-square=1.88df=1 p=0.17I² =46.9%

Testfor overalleffect z=0.03 p=1

-4.0 -2.0 0 2.0 4.0

Favours no treatment Favours 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: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 01 Speechandlanguageinterventionvesusdelayed or no treatment

Outcome: 09 Subgroupanalysis(trialsof longerthaneightweeks)

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 measuresof overallphonologicaldevelopment

Almost1998 13 -34.70(7.90) 13 -48.20(10.90) 23.9 1.37[ 0.50,2.24]

Glogowska,2000 70 -27.20(22.76) 81 -34.35(28.66) 42.4 0.27[ -0.05,0.59]

Lancaster1991 5 -27.70(18.18) 5 -45.60(12.51) 13.7 1.04[ -0.33,2.41]

Matheny 1978 8 -6.62(2.39) 8 -8.87(3.23) 20.0 0.75[ -0.28,1.77]

Subtotal(95%CI) 96 107 100.0 0.74[ 0.14,1.33]

Testfor heterogeneitychi-square=6.53df=3 p=0.09I² =54.1%

Testfor overalleffect z=2.41 p=0.02

02 measuresof overallexpressive syntaxdevelopment

Fey1993 11 5.48(1.31) 8 4.36(1.27) 20.2 0.83[ -0.13,1.78]
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(: : : Continued)
Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

Glogowska,2000 70 83.87(15.13) 82 81.18(15.79) 62.1 0.17[ -0.15,0.49]

Matheny 1978 8 -30.62(7.27) 8 -36.62(5.24) 17.7 0.90[ -0.15,1.94]

Subtotal(95%CI) 89 98 100.0 0.43[ -0.06,0.93]

Testfor heterogeneitychi-square=3.02df=2 p=0.22I² =33.7%

Testfor overalleffect z=1.72 p=0.09

03 measuresof overallexpressive vocabulary development

Subtotal(95%CI) 0 0 0.0 Not estimable

Testfor heterogeneity:not applicable

Testfor overalleffect:not applicable

04 measuresof overall receptive syntaxdevelopment

Glogowska,2000 71 87.30(15.89) 84 84.26(15.49) 100.0 0.19[ -0.12,0.51]

Subtotal(95%CI) 71 84 100.0 0.19[ -0.12,0.51]

Testfor heterogeneity:not applicable

Testfor overalleffect z=1.19 p=0.2

-4.0 -2.0 0 2.0 4.0

Favours no treatment Favours treatment

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

01.10 Subgroup Anal ysis (excluding data from childr en with receptiv e and expr essive dif�culties)

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 01 Speechandlanguageinterventionvesusdelayed or no treatment

Outcome: 10 SubgroupAnalysis(excludingdatafrom childrenwith receptive andexpressive dif�culties)

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Measuresof overallexpressive syntaxdevelopment

Fey1993 21 5.66(1.58) 8 4.36(1.27) 24.5 0.84[ -0.01,1.69]

Gibbard1994a 18 38.70(8.60) 18 20.80(6.20) 24.2 2.33[ 1.47,3.20]

Glogowska,2000 70 83.87(15.13) 82 81.18(15.79) 28.9 0.17[ -0.15,0.49]

Matheny 1978 8 -30.62(7.27) 8 -36.62(5.24) 22.4 0.90[ -0.15,1.94]

Subtotal(95%CI) 117 116 100.0 1.02[ 0.04,2.01]

Testfor heterogeneitychi-square=22.36df=3 p=˜0.0001 I² =86.6%

Testfor overalleffect z=2.03 p=0.04

02 Totalnumberof utterancesin languagesample

Gibbard1994a 18 89.50(58.80) 18 17.40(16.70) 51.3 1.63[ 0.87,2.40]
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(: : : Continued)
Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

Girolametto1996b 12 182.90(103.00) 13 103.80(102.00) 48.7 0.75[ -0.07,1.56]

Subtotal(95%CI) 30 31 100.0 1.20[ 0.33,2.07]

Testfor heterogeneitychi-square=2.40df=1 p=0.12I² =58.3%

Testfor overalleffect z=2.72 p=0.007

03 Meanlangthof utterancebasedon languagesample

Gibbard1994a 18 2.30(0.70) 18 1.40(0.40) 58.1 1.54[ 0.79,2.30]

Robertson1999 11 1.32(0.32) 10 1.09(0.11) 41.9 0.90[ 0.00,1.81]

Subtotal(95%CI) 29 28 100.0 1.28[ 0.66,1.89]

Testfor heterogeneitychi-square=1.13df=1 p=0.29I² =11.2%

Testfor overalleffect z=4.05 p=0.00005

04 Parentreport of phrasecomplexity

Gibbard1994a 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]

Subtotal(95%CI) 30 31 100.0 1.54[ 0.42,2.65]

Testfor heterogeneitychi-square=3.59df=1 p=0.06I² =72.1%

Testfor overalleffect z=2.69 p=0.007

05 Measuresof overallvocabulary development

Gibbard1994a 18 15.70(8.30) 18 3.20(4.90) 100.0 1.79[ 1.01,2.58]

Subtotal(95%CI) 18 18 100.0 1.79[ 1.01,2.58]

Testfor heterogeneity:not applicable

Testfor overalleffect z=4.47 p˜0.00001

06 Parentreport of vocabulary size

Gibbard1994a 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) 23.5 0.24[ -0.75,1.22]

Girolametto1996b 12 187.70(181.00) 13 65.40(66.00) 25.9 0.88[ 0.05,1.71]

Robertson1999 11 76.20(37.50) 10 51.40(40.80) 25.1 0.61[ -0.27,1.49]

Subtotal(95%CI) 49 49 100.0 1.00[ 0.16,1.84]

Testfor heterogeneitychi-square=10.88df=3 p=0.01I² =72.4%

Testfor overalleffect z=2.33 p=0.02
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Fig. 11. Comparison 01 Speech and language inter vention vesus delayed or no tr eatment

01.11 Sensitivity analysis (excluding studies not repor ting attrition)

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 01 Speechandlanguageinterventionvesusdelayed or no treatment

Outcome: 11 Sensitivityanalysis(excludingstudiesnot reportingattrition)

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Measuresof overallexpressive phonologydevelopment

Almost1998 13 -34.70(7.90) 13 -48.20(10.90) 17.5 1.37[ 0.50,2.24]

Glogowska,2000 70 -27.20(22.76) 81 -34.35(28.66) 34.3 0.27[ -0.05,0.59]

Lancaster1991 10 -36.59(19.17) 5 -45.60(12.51) 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) 24.2 -0.21[ -0.83,0.41]

Subtotal(95%CI) 130 118 100.0 0.40[ -0.08,0.89]

Testfor heterogeneitychi-square=8.72df=4 p=0.07I² =54.1%

Testfor overalleffect z=1.64 p=0.1

02 Measuresof overallreceptive phonologydevelopment

Shelton1978 30 3.70(2.35) 15 2.20(3.50) 100.0 0.53[ -0.10,1.16]

Subtotal(95%CI) 30 15 100.0 0.53[ -0.10,1.16]

Testfor heterogeneity:not applicable

Testfor overalleffect z=1.65 p=0.1

03 Measuresof overallexpressive syntaxdevelopment

Fey1993 21 5.66(1.58) 8 4.36(1.27) 23.8 0.84[ -0.01,1.69]

Gibbard1994a 18 38.70(8.60) 18 20.80(6.20) 23.6 2.33[ 1.47,3.20]

Glogowska,2000 70 83.87(15.13) 82 81.18(15.79) 27.9 0.17[ -0.15,0.49]

Law 1999 28 74.74(4.71) 10 77.40(5.74) 24.8 -0.52[ -1.25,0.21]

Subtotal(95%CI) 137 118 100.0 0.67[ -0.33,1.66]

Testfor heterogeneitychi-square=27.99df=3 p=˜0.0001 I² =89.3%

Testfor overalleffect z=1.31 p=0.2

04 Measuresof overallreceptive syntaxdevelopment

Glogowska,2000 71 87.30(15.89) 84 84.26(15.49) 63.7 0.19[ -0.12,0.51]

Law 1999 28 71.05(5.32) 10 73.40(4.55) 36.3 -0.45[ -1.18,0.28]

Subtotal(95%CI) 99 94 100.0 -0.04[ -0.64,0.56]

Testfor heterogeneitychi-square=2.49df=1 p=0.11I² =59.9%

Testfor overalleffect z=0.13 p=0.9

05 Measuresof overallexpressive vocabulary development

Gibbard1994a 18 15.70(8.30) 18 3.20(4.90) 49.5 1.79[ 1.01,2.58]
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(: : : Continued)
Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

Law 1999 28 75.95(10.54) 10 74.00(9.06) 50.5 0.19[ -0.54,0.91]

Subtotal(95%CI) 46 28 100.0 0.98[ -0.59,2.56]

Testfor heterogeneitychi-square=8.67df=1 p=0.003I² =88.5%

Testfor overalleffect z=1.22 p=0.2

06 Measuresof overallreceptive vocabulary development

Subtotal(95%CI) 0 0 0.0 Not estimable

Testfor heterogeneity:not applicable

Testfor overalleffect:not applicable

07 Compositelanguagemeasures

Evans[forthcoming] 23 106.50(12.30) 32 104.00(10.50) 100.0 0.22[ -0.32,0.76]

Subtotal(95%CI) 23 32 100.0 0.22[ -0.32,0.76]

Testfor heterogeneity:not applicable

Testfor overalleffect z=0.80 p=0.4

-4.0 -2.0 0 2.0 4.0

Favours no treatment Favours treatment

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

01.12 Sensitivity analysis (excluding studies not repor ting blinding)

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 01 Speechandlanguageinterventionvesusdelayed or no treatment

Outcome: 12 Sensitivityanalysis(excludingstudiesnot reportingblinding)

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Measuresof overallexpressive phonology

Almost1998 13 -34.70(7.90) 13 -48.20(10.90) 30.6 1.37[ 0.50,2.24]

Glogowska,2000 70 -27.20(22.76) 81 -34.35(28.66) 48.5 0.27[ -0.05,0.59]

Munro1998 7 75.14(14.14) 4 68.25(5.45) 20.9 0.53[ -0.73,1.79]

Subtotal(95%CI) 90 98 100.0 0.66[ -0.07,1.40]

Testfor heterogeneitychi-square=5.46df=2 p=0.07I² =63.3%

Testfor overalleffect z=1.76 p=0.08

02 Measuresof overallreceptive phonology

Subtotal(95%CI) 0 0 0.0 Not estimable

Testfor heterogeneity:not applicable

Testfor overalleffect:not applicable

03 Measuresof overallexpressive syntax
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(: : : Continued)
Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

Fey1993 21 5.66(1.58) 8 4.36(1.27) 25.7 0.84[ -0.01,1.69]

Glogowska,2000 70 83.87(15.13) 82 81.18(15.79) 44.9 0.17[ -0.15,0.49]

Law 1999 28 74.74(4.71) 10 77.40(5.74) 29.4 -0.52[ -1.25,0.21]

Subtotal(95%CI) 119 100 100.0 0.14[ -0.47,0.75]

Testfor heterogeneitychi-square=5.80df=2 p=0.06I² =65.5%

Testfor overalleffect z=0.45 p=0.7

04 Measuresof overallreceptive syntax

Glogowska,2000 71 87.30(15.89) 84 84.26(15.49) 63.7 0.19[ -0.12,0.51]

Law 1999 28 71.05(5.32) 10 73.40(4.55) 36.3 -0.45[ -1.18,0.28]

Subtotal(95%CI) 99 94 100.0 -0.04[ -0.64,0.56]

Testfor heterogeneitychi-square=2.49df=1 p=0.11I² =59.9%

Testfor overalleffect z=0.13 p=0.9

05 Measuresof overallexpressive vocabulary

Law 1999 28 75.95(10.54) 10 74.00(9.06) 100.0 0.19[ -0.54,0.91]

Subtotal(95%CI) 28 10 100.0 0.19[ -0.54,0.91]

Testfor heterogeneity:not applicable

Testfor overalleffect z=0.51 p=0.6

06 Measuresof overallreceptive vocabulary

Subtotal(95%CI) 0 0 0.0 Not estimable

Testfor heterogeneity:not applicable

Testfor overalleffect:not applicable

07 Compositelanguagemeasures

Evans[forthcoming] 23 106.50(12.30) 32 104.00(10.50) 100.0 0.22[ -0.32,0.76]

Subtotal(95%CI) 23 32 100.0 0.22[ -0.32,0.76]

Testfor heterogeneity:not applicable

Testfor overalleffect z=0.80 p=0.4
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Favours no treatment Favours treatment
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Fig. 13. Comparison 02 Speech and language inter vention versus general stim ulation programmes

02.01 Expr essive phonolo gy outcomes

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 02 Speechandlanguageinterventionversusgeneralstimulationprogrammes

Outcome: 01 Expressive phonologyoutcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N

Mean(SD) N

Mean(SD) 95%CI (%) 95%CI

Subtotal(95%CI) 0 0 0.0 Not estimable

Testfor heterogeneity:not applicable

Testfor overalleffect:not applicable

-10.0 -5.0 0 5.0 10.0

Favours Stimulation Favours treatment

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

02.02 Receptiv e phonolo gy outcomes

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 02 Speechandlanguageinterventionversusgeneralstimulationprogrammes

Outcome: 02 Receptive phonologyoutcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N

Mean(SD) N

Mean(SD) 95%CI (%) 95%CI

Subtotal(95%CI) 0 0 0.0 Not estimable

Testfor heterogeneity:not applicable

Testfor overalleffect:not applicable

-10.0 -5.0 0 5.0 10.0

Favours Stimulation Favours 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: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 02 Speechandlanguageinterventionversusgeneralstimulationprogrammes

Outcome: 03 Expressive syntaxoutcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Multi-word utterancesusingtargetstimuli

Schwartz 1985 8 10.90(8.30) 2 4.50(3.50) 100.0 0.74[ -0.87,2.34]

Subtotal(95%CI) 8 2 100.0 0.74[ -0.87,2.34]

Testfor heterogeneity:not applicable

Testfor overalleffect z=0.90 p=0.4

02 Measuresof overallexpressive syntaxdevelopment

Gibbard1994b 17 33.19(9.29) 8 25.50(3.50) 100.0 0.93[ 0.05,1.82]

Subtotal(95%CI) 17 8 100.0 0.93[ 0.05,1.82]

Testfor heterogeneity:not applicable

Testfor overalleffect z=2.06 p=0.04

03 Numberof play relatedspeechactsduringplay

Robertson1997 10 9.30(2.16) 10 3.60(1.07) 100.0 3.20[ 1.79,4.62]

Subtotal(95%CI) 10 10 100.0 3.20[ 1.79,4.62]

Testfor heterogeneity:not applicable

Testfor overalleffect z=4.44 p˜0.00001

04 Totalnumberof utterancesin languagesample

Gibbard1994b 17 53.17(42.80) 8 19.00(20.80) 100.0 0.88[ 0.00,1.76]

Subtotal(95%CI) 17 8 100.0 0.88[ 0.00,1.76]

Testfor heterogeneity:not applicable

Testfor overalleffect z=1.96 p=0.05

05 Motherdescriptionof phrasecomplexity

Gibbard1994b 17 4.42(2.48) 8 2.70(0.90) 100.0 0.78[ -0.09,1.65]

Subtotal(95%CI) 17 8 100.0 0.78[ -0.09,1.65]

Testfor heterogeneity:not applicable

Testfor overalleffect z=1.76 p=0.08

06 Meanlengthof utterancebasedon languagesample

Gibbard1994b 17 2.41(0.79) 8 1.44(0.38) 100.0 1.36[ 0.42,2.29]

Subtotal(95%CI) 17 8 100.0 1.36[ 0.42,2.29]

Testfor heterogeneity:not applicable

Testfor overalleffect z=2.84 p=0.004
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Fig. 16. Comparison 02 Speech and language inter vention versus general stim ulation programmes

02.04 Receptiv e syntax outcomes

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 02 Speechandlanguageinterventionversusgeneralstimulationprogrammes

Outcome: 04 Receptive syntaxoutcomes

Study Treatment Control WeightedMeanDifference(Fixed) Weight WeightedMeanDifference(Fixed)

N

Mean(SD) N

Mean(SD) 95%CI (%) 95%CI

Total (95%CI) 0 0 0.0 Not estimable

Testfor heterogeneity:not applicable

Testfor overalleffect:not applicable

-10.0 -5.0 0 5.0 10.0

Favours stimulation Favours treatment

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

02.05 Expr essive vocabular y outcomes

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 02 Speechandlanguageinterventionversusgeneralstimulationprogrammes

Outcome: 05 Expressive vocabulary outcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Numberof wordsin play scripts

Robertson1997 10 66.50(23.70) 10 23.50(9.10) 100.0 2.29[ 1.11,3.48]

Subtotal(95%CI) 10 10 100.0 2.29[ 1.11,3.48]

Testfor heterogeneity:not applicable

Testfor overalleffect z=3.80 p=0.0001

02 Measuresof overallexpressive vocabulary development

Gibbard1994b 17 18.80(11.66) 8 10.90(4.60) 100.0 0.76[ -0.11,1.63]

Subtotal(95%CI) 17 8 100.0 0.76[ -0.11,1.63]

Testfor heterogeneity:not applicable

Testfor overalleffect z=1.71 p=0.09

03 Numberof wordsin languagesample

Gibbard1994b 17 8.59(3.38) 8 6.30(3.90) 53.5 0.62[ -0.24,1.49]

Robertson1997 10 38.90(10.90) 10 18.90(8.30) 46.5 1.98[ 0.87,3.09]

Subtotal(95%CI) 27 18 100.0 1.25[ -0.07,2.58]

Testfor heterogeneitychi-square=3.55df=1 p=0.06I² =71.9%

Testfor overalleffect z=1.86 p=0.06

-4.0 -2.0 0 2.0 4.0
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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: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 02 Speechandlanguageinterventionversusgeneralstimulationprogrammes

Outcome: 06 Receptive vocabulary outcomes

Study Treatment Control WeightedMeanDifference(Fixed) Weight WeightedMeanDifference(Fixed)

N

Mean(SD) N

Mean(SD) 95%CI (%) 95%CI

Total (95%CI) 0 0 0.0 Not estimable

Testfor heterogeneity:not applicable

Testfor overalleffect:not applicable

-10.0 -5.0 0 5.0 10.0

Favours stimulation Favours treatment

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

03.01 Expr essive phonolo gy outcomes

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 03 Speechandlanguageinterventionsversustraditionalspeechandlanguageprogrammes

Outcome: 01 Expressive phonologyoutcomes

Study Treatment Control StandardisedMeanDifference(Random)Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Productionof targetsound

Rvachew2001 24 6.46(8.03) 24 15.54(9.78) 8.1 -1.00[ -1.60,-0.40]

02 Measuresof overallexpressive phonologydevelopment

Head1975 14 -42.80(19.75) 14 -30.00(26.49) 5.2 -0.53[ -1.29,0.22]

Lancaster1991 5 -45.48(17.30) 5 -27.70(18.18) 1.6 -0.90[ -2.25,0.44]

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) 5.6 0.37[ -0.35,1.09]

Sommers 1962 20 94.04(29.12) 20 50.32(18.06) 5.3 1.77[ 1.03,2.51]

Sommers 1964 40 -116.73(27.11) 40 -137.28(29.56) 14.4 0.72[ 0.26,1.17]

Sommers 1966 108 62.30(24.07) 108 62.10(22.59) 41.4 0.01[ -0.26,0.28]

03 Percentageof consonantscorrect in conversation

Rvachew2001 24 64.00(11.10) 24 62.62(12.00) 9.2 0.12[ -0.45,0.68]
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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: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 03 Speechandlanguageinterventionsversustraditionalspeechandlanguageprogrammes

Outcome: 02 Receptive phonologyoutcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Testof Auditory Association

Shelton1978 15 3.70(2.40) 15 3.70(2.30) 100.0 0.00[ -0.72,0.72]

Subtotal(95%CI) 15 15 100.0 0.00[ -0.72,0.72]

Testfor heterogeneity:not applicable

Testfor overalleffect z=0.00 p=1

-4.0 -2.0 0 2.0 4.0

Favours traditional Favours experimental

Fig. 21. Comparison 03 Speech and language inter ventions versus traditional speech and language
programmes

03.03 Expr essive syntax outcomes

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 03 Speechandlanguageinterventionsversustraditionalspeechandlanguageprogrammes

Outcome: 03 Expressive syntaxoutcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Correct utteranceof 20 unusualsentences

Courtwright1979 12 15.83(4.13) 12 13.08(5.12) 100.0 0.57[ -0.25,1.39]

Subtotal(95%CI) 12 12 100.0 0.57[ -0.25,1.39]

Testfor heterogeneity:not applicable

Testfor overalleffect z=1.37 p=0.2

02 Measuresof overallexpressive syntaxdevelopment

Cole1986 25 22.58(10.10) 19 25.90(9.57) 31.8 -0.33[ -0.93,0.27]

Fey1993 10 5.85(1.83) 11 5.48(1.31) 15.5 0.23[ -0.63,1.08]

Gibbard1994b 9 34.60(8.20) 8 31.50(10.40) 12.5 0.32[ -0.64,1.28]

Head1975 14 27.20(4.81) 14 27.40(7.47) 20.9 -0.03[ -0.77,0.71]

Law 1999 11 73.27(5.27) 17 75.65(4.33) 19.3 -0.49[ -1.26,0.28]

Subtotal(95%CI) 69 69 100.0 -0.13[ -0.47,0.21]

Testfor heterogeneitychi-square=2.82df=4 p=0.59I² =0.0%

-4.0 -2.0 0 2.0 4.0

Favours traditional Favours experimental (Continued: : : )
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(: : : Continued)
Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

Testfor overalleffect z=0.76 p=0.4

03 Totalutterancesfrom a languagesample

Gibbard1994b 9 61.30(50.50) 8 42.00(31.80) 38.1 0.43[ -0.54,1.39]

Law 1999 11 102.46(35.31) 17 103.24(28.73) 61.9 -0.02[ -0.78,0.73]

Subtotal(95%CI) 20 25 100.0 0.15[ -0.45,0.74]

Testfor heterogeneitychi-square=0.52df=1 p=0.47I² =0.0%

Testfor overalleffect z=0.49 p=0.6

04 Meanlengthof utterancefrom a languagesample

Cole1986 25 3.26(1.36) 19 3.42(1.21) 38.6 -0.12[ -0.72,0.48]

Gibbard1994b 9 2.82(0.90) 8 1.84(0.65) 27.4 1.17[ 0.12,2.23]

Law 1999 11 2.20(0.50) 17 2.55(0.69) 34.1 -0.54[ -1.32,0.23]

Subtotal(95%CI) 45 44 100.0 0.09[ -0.75,0.93]

Testfor heterogeneitychi-square=6.80df=2 p=0.03I² =70.6%

Testfor overalleffect z=0.21 p=0.8

05 Parentreport of complexityof phrases

Gibbard1994b 9 4.90(3.00) 8 3.80(1.70) 40.0 0.42[ -0.54,1.39]

Law 1999 11 23.20(4.64) 17 24.18(3.01) 60.0 -0.26[ -1.02,0.51]

Subtotal(95%CI) 20 25 100.0 0.01[ -0.63,0.66]

Testfor heterogeneitychi-square=1.16df=1 p=0.28I² =14.0%

Testfor overalleffect z=0.04 p=1

-4.0 -2.0 0 2.0 4.0

Favours traditional Favours experimental

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

03.04 Receptiv e syntax outcomes

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 03 Speechandlanguageinterventionsversustraditionalspeechandlanguageprogrammes

Outcome: 04 Receptive syntaxoutcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Measuresof overallreceptove syntaxdevelopment

Cole1986 25 25.17(8.45) 19 27.90(7.44) 58.2 -0.33[ -0.93,0.27]

Dixon 2001 2 10.00(4.24) 2 10.50(3.54) 5.2 -0.07[ -2.08,1.93]

Law 1999 11 70.67(5.25) 17 71.29(5.36) 36.5 -0.11[ -0.87,0.65]

-4.0 -2.0 0 2.0 4.0

Favours traditional Favours experimental
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Fig. 23. Comparison 03 Speech and language inter ventions versus traditional speech and language
programmes

03.05 Expr essive vocabular y outcomes

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 03 Speechandlanguageinterventionsversustraditionalspeechandlanguageprogrammes

Outcome: 05 Expressive vocabulary outcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Overalluseof targetwordsin clinicinteraction

Wilcox 1991 10 9.50(4.03) 10 8.10(3.60) 100.0 0.35[ -0.53,1.24]

Subtotal(95%CI) 10 10 100.0 0.35[ -0.53,1.24]

Testfor heterogeneity:not applicable

Testfor overalleffect z=0.78 p=0.4

02 Measuresof overallexpressive vocabulary development

Gibbard1994b 9 20.60(12.20) 8 16.50(11.00) 38.4 0.33[ -0.63,1.29]

Law 1999 11 76.70(8.51) 17 75.47(11.63) 61.6 0.11[ -0.65,0.87]

Subtotal(95%CI) 20 25 100.0 0.20[ -0.40,0.79]

Testfor heterogeneitychi-square=0.12df=1 p=0.72I² =0.0%

Testfor overalleffect z=0.65 p=0.5

03 Differentwordsin languagesample

Gibbard1994b 9 7.70(2.30) 8 9.50(4.30) 100.0 -0.50[ -1.48,0.47]

Subtotal(95%CI) 9 8 100.0 -0.50[ -1.48,0.47]

Testfor heterogeneity:not applicable

Testfor overalleffect z=1.02 p=0.3

04 Parentreport of vocabulary size

Gibbard1994b 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[ -1.11,0.42]

Subtotal(95%CI) 20 25 100.0 -0.16[ -0.76,0.44]

Testfor heterogeneitychi-square=0.59df=1 p=0.44I² =0.0%

Testfor overalleffect z=0.52 p=0.6

-4.0 -2.0 0 2.0 4.0

Favours traditional Favours experimental
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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: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 03 Speechandlanguageinterventionsversustraditionalspeechandlanguageprogrammes

Outcome: 06 Receptive vocabulary outcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Measuresof overallvocabulary understanding

Cole1986 25 32.71(15.20) 19 35.95(13.60) 100.0 -0.22[ -0.82,0.38]

Subtotal(95%CI) 25 19 100.0 -0.22[ -0.82,0.38]

Testfor heterogeneity:not applicable

Testfor overalleffect z=0.72 p=0.5
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Favours traditional Favours experimental

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

03.07 Composite language outcomes

Review: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 03 Speechandlanguageinterventionsversustraditionalspeechandlanguageprogrammes

Outcome: 07 Compositelanguageoutcomes

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N

Mean(SD) N

Mean(SD) 95%CI (%) 95%CI

Subtotal(95%CI) 0 0 0.0 Not estimable

Testfor heterogeneity:not applicable

Testfor overalleffect:not applicable

-4.0 -2.0 0 2.0 4.0

Favours traditional Favours experimental
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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: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 03 Speechandlanguageinterventionsversustraditionalspeechandlanguageprogrammes

Outcome: 08 Subgroupanalysis(clinicianversusparent)

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Measuresof overallexpressive phonologydevelopment

Lancaster1991 5 -45.48(17.30) 5 -27.70(18.18) 26.2 -0.90[ -2.25,0.44]

Sommers 1962 20 94.04(29.12) 20 50.32(18.06) 35.1 1.77[ 1.03,2.51]

Sommers 1964 40 -116.73(27.11) 40 -137.28(29.56) 38.7 0.72[ 0.26,1.17]

Subtotal(95%CI) 65 65 100.0 0.66[ -0.47,1.80]

Testfor heterogeneitychi-square=12.80df=2 p=0.002I² =84.4%

Testfor overalleffect z=1.14 p=0.3

02 Measuresof overallexpressive syntaxdevelopment

Fey1993 10 5.85(1.83) 11 5.48(1.31) 33.0 0.23[ -0.63,1.08]

Gibbard1994b 9 34.60(8.20) 8 31.50(10.40) 26.9 0.32[ -0.64,1.28]

Law 1999 11 73.27(5.27) 17 75.65(4.33) 40.1 -0.49[ -1.26,0.28]

Subtotal(95%CI) 30 36 100.0 -0.04[ -0.56,0.48]

Testfor heterogeneitychi-square=2.21df=2 p=0.33I² =9.3%

Testfor overalleffect z=0.14 p=0.9

03 Measuresof overallexpressive vocabulary development

Gibbard1994b 9 20.60(12.20) 8 16.50(11.00) 38.4 0.33[ -0.63,1.29]

Law 1999 11 76.70(8.51) 17 75.47(11.63) 61.6 0.11[ -0.65,0.87]

Subtotal(95%CI) 20 25 100.0 0.20[ -0.40,0.79]

Testfor heterogeneitychi-square=0.12df=1 p=0.72I² =0.0%

Testfor overalleffect z=0.65 p=0.5

04 Measuresof overallreceptive syntaxdevelopment

Law 1999 11 70.67(5.25) 17 71.29(5.36) 100.0 -0.11[ -0.87,0.65]

Subtotal(95%CI) 11 17 100.0 -0.11[ -0.87,0.65]

Testfor heterogeneity:not applicable

Testfor overalleffect z=0.29 p=0.8
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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: Speechandlanguagetherapy interventionsfor childrenwith primary speechandlanguagedelay or disorder

Comparison: 03 Speechandlanguageinterventionsversustraditionalspeechandlanguageprogrammes

Outcome: 09 Subgroupanalysis(excludingdatafrom childrenwith expressive andreceptive dif�culties)

Study Treatment Control StandardisedMeanDifference(Random) Weight StandardisedMeanDifference(Random)

N Mean(SD) N Mean(SD) 95%CI (%) 95%CI

01 Measuresof overallsyntaxdevelopment

Fey1993 10 5.85(1.83) 11 5.48(1.31) 55.5 0.23[ -0.63,1.08]

Gibbard1994b 9 34.60(8.20) 8 31.50(10.40) 44.5 0.32[ -0.64,1.28]

Subtotal(95%CI) 19 19 100.0 0.27[ -0.37,0.91]

Testfor heterogeneitychi-square=0.02df=1 p=0.89I² =0.0%

Testfor overalleffect z=0.81 p=0.4

02 Totalnumberof utterancesin a languagesample

Gibbard1994b 9 61.30(50.50) 8 42.00(31.80) 100.0 0.43[ -0.54,1.39]

Subtotal(95%CI) 9 8 100.0 0.43[ -0.54,1.39]

Testfor heterogeneity:not applicable

Testfor overalleffect z=0.87 p=0.4

03 Meanlengthof utterancederived from a languagesample

Gibbard1994b 9 2.82(0.90) 8 1.84(0.65) 100.0 1.17[ 0.12,2.23]

Subtotal(95%CI) 9 8 100.0 1.17[ 0.12,2.23]

Testfor heterogeneity:not applicable

Testfor overalleffect z=2.18 p=0.03

04 Parentreport of phrasecomplexity

Gibbard1994b 9 4.90(3.00) 8 3.80(1.70) 100.0 0.42[ -0.54,1.39]

Subtotal(95%CI) 9 8 100.0 0.42[ -0.54,1.39]

Testfor heterogeneity:not applicable

Testfor overalleffect z=0.85 p=0.4

05 Measuresof overallvocabulary development

Gibbard1994b 9 20.60(12.20) 8 16.50(11.00) 100.0 0.33[ -0.63,1.29]

Subtotal(95%CI) 9 8 100.0 0.33[ -0.63,1.29]

Testfor heterogeneity:not applicable

Testfor overalleffect z=0.68 p=0.5

06 Parentalreport of vocabulary size

Gibbard1994b 9 236.70(152.00) 8 210.00(232.50) 100.0 0.13[ -0.82,1.08]

Subtotal(95%CI) 9 8 100.0 0.13[ -0.82,1.08]

Testfor heterogeneity:not applicable

Testfor overalleffect z=0.27 p=0.8
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