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Abstract

Background

The health service delivery framework collaborative care is an effective intervention for

depression. However, uncertainties remain about how to optimise its delivery at scale.

Structured case management is a core component of collaborative care; its delivery via the

telephone may improve access.

Aims

To examine using meta-regression if telephone delivered case management diminishes the

clinical effectiveness of collaborative care on depressive symptoms and anti-depressant

use relative to face-to-face delivery methods.

Methods

Randomised controlled trials were eligible if they included collaborative care interventions

for adults with depression identified using self-report measures or diagnostic interviews and

reported depression outcomes. Sociodemographics, intervention characteristics,
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depressive symptoms, and anti-depressant use were extracted. Random effects univariable

and multivariable meta-regression analyses were used to examine the moderating effect of

telephone delivered case-management on outcomes.

Results

Ninety-four trials were identified comprising of 103 comparisons across 24, 132 participants

with depression outcomes and 67 comparisons from 15,367 participants with anti-depres-

sant use outcomes. Telephone delivered case management did not diminish the effects of

collaborative care on depressive symptoms (�� = -0.01, 95% CI -0.12 to 0.10; p = 0.86). Tele-

phone delivered case management decreased anti-depressant medication use (relative risk

0.76, 95% CI 0.63 to 0.92; p = 0.005); this effect remained when assessed simultaneously

alongside other study-level moderators of collaborative care.

Conclusion

Using remote platforms such as the telephone to deliver case management may be a feasi-

ble way to implement collaborative care with no loss of effectiveness on depressive symp-

toms. However, adherence to anti-depressant medication may decrease when telephone

case management is used.

Introduction
Worldwide,anestimated4.4%of thepopulationareliving with depression[1]. Peoplewith
depressionoftendo not getappropriateandtimely carebecausehealthsystemsarenot orga-
nisedto deliverevidence-basedtreatmentsin anaccessibleformat [2±4].Collaborativecareis
ahealthservicedeliveryframeworkdevelopedto optimisedepressioncarebyusing:i) multi-
disciplinaryapproachesto working with input from two or morehealthcareprofessionals,ii)
structuredevidenced-basedcasemanagement,iii) proactiveandscheduledpatientfollow-up,
andiv) enhancedinter-professionalcommunicationsystems[5]. Theeffectivenessof collabo-
rativecarefor themanagementof depressionandanxietyin theshort-termiswellestablished
[6]. However,thereremainsasignificanttranslationalgapbetweenevidenceof effectiveness
andunderstandingtheoptimalwayto implementcollaborativecareatscaleandwith reach
[7]. Oneof thekeyfunctionsof collaborativecareis to enhancethewaycasemanagerscan
effectivelywork to proactivelysupportpatientsto adhereto structuredevidenced-basedcare
plans.Casemanagementmayincludepatientcontactwith ahealthcareprofessionalto sup-
port carecoordination,adherenceto anti-depressantmedicationsand/ordeliveryof manua-
lisedpsychologicalinterventions.

Traditionally,clinicalcontactsbetweenhealthcareprofessionalsandpatientsoccurvia
face-to-faceconsultations[8]. However,alternativeapproachesto healthcaredeliveryviatele-
communicationsystems(e.g.telephone,conferencecall,web-basedinterfaces)arebeing
tested;commonlyreferredto astelemedicineor telepsychiatry[8, 9]. Telephonedelivered
carehasthepotentialto addresspractical,[8, 10±12]psychological[13±16]andeconomic
barriersto accessingcare[17]. Deliveringdepressioncasemanagementby telephonewithin
thecontextof collaborativecaremodelsmight offerapragmaticapproachto extendthe
accessibilityandreachof collaborativecareandsupportits implementationat scale.How-
ever,it is not known if usingthetelephoneto delivercasemanagementis associatedwith a
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diminution in effectivenessof collaborativecare.Wethereforeundertookasystematic
reviewwith meta-regressionto testif theeffectivenessof collaborativecareis moderatedby
telephonedeliveredcasemanagement.Meta-regressionis astatisticaltechniquewhichper-
formsamultiple regressionof meta-analysedstudies.It allowspossiblemoderatorsof effect
sizeheterogeneitybetweentrials to beexplored.

Objectives
Our primary objectivewasto usemeta-regressionanalysisto exploreif trialswhichusedtele-
phonedeliveredcasemanagementmoderatedtheeffectivenessof collaborativecareon depres-
sivesymptomsanduseof anti-depressantmedicationsrelativeto trialswhichusedface-to-face
casemanagementdeliverymethods.

Our secondaryobjectivewasto explorewhetherincluding telephonedeliveredcaseman-
agementin amultivariablemeta-regressionmodelexplainsanyadditionalvariancein out-
comesrelativeto otherstudy-levelmoderatorsof collaborativecare[6, 18,19].

Methods
Thissystematicreviewandmeta-regressionfollowsthePreferredReportingItemsfor System-
aticReviewsandMeta-analysisStatementguidance[20] (PRISMA;Seesupportinginforma-
tion TableA in S1Filefor PRISMAchecklist).

Information sources
WeoriginallysearchedtheCochraneCollaborationDepression,AnxietyandNeurosis
(CCDAN) group(now CommonMentalDisordersgroup)trial registeron 9th February2012.
TheCCDAN trial registercomprehensivelyindexedtrialsregisteredto MEDLINE,EMBASE,
PsychINFO,CENTRAL,World HealthOrganisation'strialsportal,Clinicaltrials.gov,and
CINAHL. Theresultsof thatsearchwerepublishedasaCochraneReview[6].Thesearchwas
updatedusingtheCENTRALdatabasein December2013andincorporatedin aprevious
meta-regression[19] andmeta-analysis[21]. For this reviewweupdatedthissearchusingthe
CENTRALdatabasein October2016andMay2017.This isconsideredasufficientandcost-
effectiveapproachfor thesystematicdetectionof randomisedcontrolledtrialsof healthcare
interventions[22]. SeeTableB in S1Filefor searchstrategy.

Inclusion criteria
Randomisedcontrolledtrialswereincludedif theymetthesecriteria:

1. Recruitedadultsaged18yearsor overwhometcriteria for aprimary diagnosisof depres-
sionor whohadmixedanxietyanddepression.Criterion thresholdsweredetermined
usingeitherself-reportquestionnairesand/ordiagnosticclinical interviews.

2. Usedanindividual or clusterrandomiseddesign,whichcomparedcollaborativecareinter-
ventionsin primary or communitycaresettingswith usualcareor enhancedusualcare.

3. Testedatypeof collaborativecarethat includedthesefour components[5]:

· Multidisciplinary appraoch,definedastwo or morehealthcareprofessionals,of which
onemustincludeaprimary careprovider(e.g.family physicianand/ornurse
practitioner).

Collaborative care and telephone delivered case-management
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· Structuredevidence-basedcasemanagementplandeliveredbyahealthcareprofessional/
casemanagerwhoisnot thepatient'sprimary careprovider.Casemanagementplans
couldincludepharmacotherapyand/orpsychotherapy.

· Scheduledandproactivepatientfollow-upconsistingof oneor moreplannedsessions.

· Enhancedinter-professionalcommunication/support,for example:teammeetings,super-
visionfrom aseniorhealthcareprofessional/mentalhealthspecialist.

4. Measuredchangein depressivesymptomsusingself-reportmeasuresor diagnosticclinical
interviews.Binaryself-reportdepressionoutcomesmayhaveincludedeitherremissionor
reductionin depressionsymptomsaccordingto apriori definedthreshold(e.g.�50%).

Studyselection
Eligiblestudieswereidentifiedfor inclusionfrom our existingmeta-regressionof 74collabora-
tivecarerandomisedcontrolledtrialsfor depression[19]. In addition,threeauthors(JH,PC,
RC)screenedpotentiallyeligiblestudiesidentifiedfrom theCENTRALsearchupdatesagainst
theaboveinclusioncriteria.

Data extraction
Dataextractionfocussedon: i) characteristicsof includedstudies,ii) characteristicsof collabo-
rativecareinterventions,iii) depressivesymptomsandantidepressantmedicationuse,andiv)
categoricalcodingof studylevelmoderatorsof collaborativecare.

Characteristicsof included studies. To summarisetrial characteristicsthefollowingvari-
ableswereextracted:samplesize,sociodemographicdata,methodusedto diagnosedepres-
sion,andbaselinedepressionseverity.

Characteristicsof collaborativecareinterventions. Consistentwith Gunnetal's[5] con-
ceptualisationof collaborativecare,weextractedthefollowingdescriptivedata:i) typeof
healthcareprofessionalsresponsiblefor casemanagement,ii) typeof evidence-basedcase
managementplanimplemented(e.g.pharmacotherapy,psychotherapyor both), iii) number
of plannedfollow-upcase-managementsessions(during 6 month period),andiv) methods
usedto enhanceinter-professionalcommunication.

Outcomeextraction. Theprimary outcomewasreductionin depressivesymptoms.We
extractedcontinuousor dichotomousdepressionoutcomesfor follow-updatathatwasclosest
in time to sixmonths.If studiesincludedtwo activecomparatortrial armsrelativeto thecon-
trol group,wehalvedsamplesizesto preventdoublecounting.The������� statacommand
[23] wasusedto translatedichotomousoutcomesinto standardisedmeandifferences.This
allowedtheinclusionof bothcontinuousanddichotomousoutcomesin thesameanalysis.

Anti-depressantuseisanimportant processvariable.Adherenceto correctlyprescribed
medicationwill improvedepressionoutcomes.Weextractedantidepressantuseasadichoto-
mousoutcomeandtranslatedthedatainto relativerisk ratioswith log-transformationsamong
anystudiesthat reportedthisprocessvariable[24]. Datawereextractedfrom studiesthat
reportedeither:theproportion of patientswhowereusinganti-depressantsor theproportions
of patientsmeetingapriori definedcut-offsfor appropriatelevelsof medicationuseaccording
to self-reportmeasuresor clinicalguidelines.

If trialsusedaclusterrandomisationprocess,thenweusedstandardapproachesto imple-
menttheªeffectivesamplesizeºprocedure[25]. Weusedanempirically-derivedintraclasscor-
relationcoefficient(ICC) of 0.02[26].

Collaborative care and telephone delivered case-management
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Categoricalcodingof case-managementdeliverymethodandstudy levelmoderatorsof
collaborativecare. To examineif telephonedeliveredcasemanagementmoderateddepres-
sivesymptomoutcomesandanti-depressantuseabinarycode(e.g.telephoneversusface-to-
face)wasappliedto eachtrial. Weconceptualisedtelephonedeliveredcasemanagementas
plannedtreatmentsessionsdeliveredby thecasemanageroverthetelephone.Thecasemanag-
er'srolemayhaveinvolvedsupportingadherenceto evidence-basedpharmacotherapyand/or
psychotherapytreatments.If plannedcasemanagementsessionsincludedamix of telephone
andface-to-facedeliveredsessions,then�50% of theplannedcasemanagementsessionshad
to bedeliveredviathetelephonefor astudyto becodedastelephonedeliveredcasemanage-
mentintervention.

In addition,thefollowingstudy-levelmoderatorswerecategoricallycoded:i) participant
recruitmentmethod(e.g.systematicscreeningmethodsusingeitherdiagnosticclinical inter-
viewsor self-reportdepressionmeasuresversusreferralbyclinicians),ii) interventioncontent
deliveredduring casemanagementsessions(e.g.pharmacotherapyonly versuspsychotherapy
and/orpharmacotherapy),andiii) supervisionfrequency(e.g.scheduledsupervisionversusad
hoc).Thesethreestudy-levelmoderatorswereselectedfor extractionbecauseour previous
meta-regressionanalysisidentifiedthemaspotentiallysalientmoderatorsof depressionout-
comesand/oranti-depressantuse[19]. Thisapproachmadeit possibleto testif telephone
deliveredcasemanagementaddsanyadditionalexplanatorypoweroverandaboveour previ-
ouslytestedmultivariableexplanatorymodelsof depressionoutcomesandanti-depressant
use.

Analysis
Beforeperformingmeta-regressionanalysesto comparetheeffectof collaborativecaretrials
whichdeliveredcasemanagementviathetelephonewith trialsthatusedface-to-facecaseman-
agementdeliverymethodswefirst performedameta-analysisto standardisedepressivesymp-
tom andanti-depressantuseoutcomes.To achievethis theStata(StataCorpLLC;Version15
for windows)command������ ��	
 wasusedto generatestandardisedmeandifferenceeffect
sizeestimatesfor depressivesymptoms(meta-analysismodelone)andrelativerisk effectsize
estimatesfor anti-depressantuseoutcomes(meta-analysismodeltwo). In bothcases,aDerSi-
monian-Laird[28] random-effectsinversevariancemodelwasusedto betteraccountfor het-
erogeneity.TheI2 estimatewasusedto estimatethedegreeof heterogeneityacrossincluded
studies;it providesapercentageestimateof betweenstudyvariability[29]. Wealsoreport the
95%confidenceintervalsfor I2.

Fourmeta-regressionanalyseswerethenperformedusingthe������� [30] command.Uni-
variablemeta-regressionanalyseswereperformedto testour primary objective.Weexamined
if telephonedeliveredcasemanagementmoderatedtheeffectof collaborativecareon depres-
sivesymptoms(univariablemeta-regressionmodelone)andanti-depressantuse(univariable
meta-regressionmodeltwo).The������� commandwasalsousedto testour secondaryobjec-
tive.Usingmultivariablemeta-regressionanalyses,weexaminedif telephonedeliveredcase
managementaddedexplanatoryeffectson outcomesrelativeto our previouslytestedstudy-
levelmoderatorsof collaborativecareoutcomes[19]. Wesimultaneouslyenteredthefollowing
study-levelexplanatoryvariablesinto ameta-regressionmodelwith depressivesymptomsas
theoutcomevariable:telephonedeliveredcasemanagement,recruitmentmethod,interven-
tion content,andsupervisionfrequency(multivariablemeta-regressionmodelthree).These
threevariableswereselectedfor inclusionin themodelto replicateour previouslytested
study-levelmoderators[19]. Likewise,whenanti-depressantusewastheoutcomevariablewe
simultaneouslyentered:telephonedeliveredcasemanagementalongsiderecruitmentmethod
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(multivariablemeta-regressionmodelfour). Recruitmentmethodwasidentifiedfor inclusion
in themodelto replicateour previousmultivariablestudy-levelmeta-regressionfindingsfor
anti-depressantuse[19].

Riskof bias
Studysamplesizewasusedasaproxyindicator for publicationbiasbyexploringtherelation-
shipbetweenstudyeffectsizeandsamplesize[31]. Wequantifiedtheeffectof risk of within
studybiasassociatedwith allocationconcealmentwhichwascodedasabinaryvariable[32].

Results

Characteristicsof included studies
Ninety-four trialswereidentifiedthat included103comparisonsfrom 24,132participants
with depressionoutcomesand66comparisonsfrom 15,367participantswith anti-depressant
useoutcomes;seeFig1 for PRISMAflow diagram.Thisrepresentsa27%increaseon thenum-
berof trials includedin our previoussystematicreviewwith meta-regression[19]. Collabora-
tivecarecasemanagementwasdeliveredusingthetelephonein 42%(n = 43)of theincluded
trial comparisons.Acrossthe103comparisons,53comparatorgroupsusedamentalhealth
careprofessionalto delivertheir casemanagement.Mostof theinterventioncomparators
optedfor scheduledsupervision(62%).A summaryof thecollaborativecarecharacteristicsfor
eachtrial isprovidedin TableC S1File.A third of thecomparatortrialswereconductedin the
US,whilstonly 3%(n = 3) wereconductedin low andmiddle-incomecountries.Characteris-
ticsof includedstudiesaredescribedin TableD S1File.A referencelist of all includedstudies
isavailablein ReferenceList AS1File.

Meta-analysismodelone:Depressivesymptoms. Meta-analysisfindingsshowedthat
collaborativecarewasassociatedwith greaterimprovementsin depressivesymptomswhen
comparedwith usualcare(standardisedmeandifference,SMD�0.30, 95%CI �0.36 to �0.25;
p<0.001;I2 = 73.1%,95%CI 67.7%to 78.0%,k = 103).

Meta-analysismodel two: Anti-depressantuse. Meta-analysisfindingsshowedthatcol-
laborativecarewasassociatedwith greateruseof anti-depressantmedicationswhencompared
with usualcare(relativerisk,RR1.48,95%CI 1.37to 1.59;p<0.001;I2 = 80.1%,95%CI 75.2%
to 84.1%,k = 66).

Univariable meta-regressionmodelone:Themoderatingeffectof telephonedelivered
casemanagementon depressivesymptoms. Univariablemeta-regressionanalysesshowed
that telephonedeliveredcasemanagementdid not haveastatisticallysignificantmoderating
effecton depressionoutcomes(studylevel�� = -0.01,95%CI -0.12to 0.10;p = 0.86;I2 = 73.7%,
k = 101).Comparabledepressivesymptomeffectsizeestimateswereobservedfor trialswhich
usedtelephonecasemanagementdeliverymethodsrelativeto face-to-facedeliveryasaresum-
marisedin Fig2.

Univariable meta-regressionmodel two: Themoderatingeffectof telephonedelivered
casemanagementon anti-depressantuse. Univariablemeta-regressionanalysesshowed
that telephonedeliveredcasemanagementhadastatisticallysignificantmoderatingeffecton
anti-depressantuse(RR= 0.76,95%CI 0.63to 0.92;p = 0.005;I2 = 79.6%,k = 66).Studiesthat
deliveredcasemanagementviathetelephonereportedloweruseof anti-depressantmedica-
tions.Fig3 summarisestheeffectsizedifferencesfor anti-depressantuseacrosstelephone
deliveredcasemanagementstudiesversusstudiesthatusedface-to-facedeliveredcase
management.

Multivariable meta-regressionmodel three:Testingtelephonedeliveredcasemanage-
ment relative to other moderatorsof depressivesymptomsin collaborativecaretrials.
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Fig 1. PRISMAflow diagram.

https://doi.org/10.1371/journal.pone.0217948.g001
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Multivariablemeta-regressionanalysesshowedthat telephonedeliveredcasemanagementdid
not haveastatisticallysignificantexplanatoryeffecton depressivesymptomswhenentered
simultaneouslyalongsidethefollowingexplanatoryvariables:studyrecruitmentmethod,
interventioncontent,andsupervisionfrequency.Only scheduledsupervisionfrequency(rela-
tive to adhocsupervisionfrequency;studylevelû = -0.16,95%CI -0.27to -0.04,p = 0.008,
k = 101)hadastatisticallysignificanteffecton depressivesymptoms.Studiesthathadregular
scheduledsupervisionreportedgreaterimprovementsin depressionoutcomesrelativeto stud-
ieswhichusedad-hocsupervisionstructures.Table1 summarisesthefindingsof multivariable
meta-regressionmodelthree.

Multivariable meta-regressionmodel four: Testingtelephonedeliveredcasemanage-
ment relative to other moderatorsof anti-depressantusein collaborativecaretrials. Mul-
tivariablemeta-regressionanalysesshowedthatcasemanagementdeliverymethodremained
asastatisticallysignificantexplanatoryvariablewhenenteredsimultaneouslyalongsidestudy
recruitmentmethod.Trialswhichusedtelephone-deliveredcasemanagementrelativeto face-
to-facecasemanagementwerestatisticallylesslikely to useanti-depressantmedication(study
levelRR= 0.76,95%CI 0.64to 0.91,p = 0.002,k = 66).Likewise,recruitmentinto thetrial
usingsystematicmethodsof identificationrelativeto opportunisticidentificationof depres-
sionimprovedanti-depressantmedicationuse(studylevelRR= 1.45,95%CI 1.16to 1.80,
p = 0.001,k = 66).Table2 summarisesthefindingsfrom themultivariablemeta-regression
modelfour.

Publication bias. Westatisticallytestedfor publicationbiasbyexploringtherelationship
betweeneffectsizeandsamplesize.Thesefindingswerestatisticallynon-significantfor
depressivesymptomsandanti-depressantuse.Theseoutcomesreducethelikelihoodthatour
findingsarevulnerableto publicationbias.

Riskof within studybias. Therewasno statisticallysignificanteffectof allocationcon-
cealmenton depressivesymptomsor anti-depressantuse,decreasingthelikelihoodthatour
findingsareimpacteduponby trial quality.

Discussion
Weconductedameta-regressionanalysisto examinewhethertrials thatusedtelephonedeliv-
eredcasemanagementmethodsdiminishedtheeffectof collaborativecareon depressive
symptomsrelativeto collaborativecaretrials that testedface-to-facecasemanagementdelivery
methods.Wefoundno evidenceto supportthis,thereforesuggestingthat telephoneandface-
to-facedeliveredcasemanagementdeliverymethodshaveequivalenteffectson depressive
symptomswhenimplementedaspartof acollaborativecareintervention.Consistentwith our
previousmeta-regression[19], useof scheduledandregularsupervisionfrom aseniorclini-
cianweretheonly study-levelmoderatorswhichbolsteredtheeffectsof collaborativecareon
depressivesymptoms.Processesof care,specificallyuseof anti-depressantmedication,were
improvedin trials thatusedface-to-facedeliveredcasemanagementrelativeto telephone
deliveredcasemanagement.Case-managementdeliverymethodremainedastatisticallysignif-
icantexplanatoryvariablewhenenteredsimultaneouslyalongsideotherhypothesisedstudy-
levelmoderatorsof anti-depressantusein collaborativecarecontexts.It is important to high-
light that thesefindingsarebasedon meta-regressionobservationalanalysesonly andthe
implicationsof thisarediscussedbelow.

Fig 2. Effectsof collaborativecareon depressionoutcomesfor studiesthat usedtelephonedeliveredcase
management versusface-to-facedeliveredcasemanagement. Intervention= Collaborativecare;Control = Usual
careor enhancedusualcare.

https://doi.org/10.1371/journal.pone.0217948.g002
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Strengthsand limitations
This is thefirst systematicreviewwith meta-regressionto assesstheimpactof telephonedeliv-
eredcasemanagementaspartof acollaborativecareinterventionon depressivesymptoms
andprocessesof care.In addressingthisnovelresearchquestionwealsoupdatedthefindings
of apreviousCochranereview[6]. Thisprovidedanopportunity to replicatepreviousmulti-
variablemeta-regressionanalysesusingadatasetthat included21moretrials [19]. Usingthis
enlargeddatasetincreasedstatisticalpower[33] andimprovedthereliability of our effectsize
estimateswhichrelyon asymptomaticsamplingmethods[34]. However,largeamountsof sta-
tisticalheterogeneityremainunexplainedin bothmultivariablemeta-regressionmodels.The
capabilityof meta-regressionanalysesto explaintheimpactof clinicalandmethodologicalhet-
erogeneityon trial outcomesis relianton thecomprehensivereportingof thesecharacteristics.
CONSORTguidelineshaveimprovedmethodologicalreportingandassessmentof trial quality
[35]. Indeed,weexploredtheeffectof trial qualityusingallocationconcealmentasahypothe-
sisedmoderatorof outcome.However,thereportingof interventioncharacteristics,specifi-
callytheir ªactiveingredientsºandplannedvsactualprocessesof interventiondelivery(e.g.
numberandintensityof treatmentsessions),remainpoorly reported.Thetemplatefor inter-
ventiondescriptionandreplication(TIDieR) checklistprovidesaframeworkfor reliably
reportingthis information [36]. UsingTIDieRwithin trial reportswill enhancethecapabilities
of futuremeta-regressionanalysesto explorethesefactorswith precisionandstatisticalpower.
In addition,trialsthatseekto elaborateon howcollaborativecareis implementedneedto goa
stepfurther andconsiderthepotentialmechanismsof actionthroughwhich intervention
effectsareproduced[37±39].Thiswill allowinterventiondevelopersto identify whataspects
of their evidenced-basedtreatmentprotocolscanremainthesame(e.g.whenmechanismsof
actionrespondto clinical interventionashypothesised)versuswhichaspectsof thetreatment
protocolsneedupdatingwhenhypothesisedmechanismsof changedo not respondto clinical
interventionmethod(s)used.However,our systematicreviewwith meta-regressionfound that
only two thirds of theincludedstudiesmeasuredchangein anti-depressantmedicationuse
whichisanimportant processvariable.Improvedreportingof patientcharacteristicsand
treatmentcomponentsaswellasmeasuringhypothesisedmechanismsof change,will more
likely leadto abetterunderstandingof howto maximisethebenefitsof collaborativecareand
tailor deliveryto meettheneedsof patients[39].

Nonetheless,meta-regressionremainsrelianton aggregateleveldataextractedfrom across
trials.Observedrelationshipsbetweenidentifiedstudy-levelmoderatorsmaybeconfounded

Fig 3. Effectsof collaborativecareon anti-depressantusefor studiesthat usedtelephonedeliveredcasemanagement versus
face-to-facedeliveredcasemanagement. Intervention = Collaborativecare;Control = Usualcareor enhancedusualcare.

https://doi.org/10.1371/journal.pone.0217948.g003

Table1. Multivaria blemeta-regressionmodel three±outcomedepressivesymptoms.

Explanatory Variables Regression Coefficient (95%CI) SE P

Casemanagementdeliverymethod Telephone(vsface-to-face) 0.02(-0.09to 0.14) .06 .681

Recruitmentmethod Systematic(vsGPreferral) -0.11(-0.25to 0.03) .06 .106

Interventioncontent Psychotherapy or both (vsmedicationonly) -0.04(-0.16to 0.07) .06 .451

Supervisionfrequency Scheduled(vsadhoc) -0.16(-0.27to -0.04) .06 .008

Not applicable(vsadhoc) 0.07(-0.21to 0.34) .14 .579

101comparisons,I2 = 67.93

Key:CI±Confidenceinterval

https://doi.org/10.1371/journal.pone.0217948.t001
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by individual patient-levelcharacteristics(e.g.gender,patientpreferencefor telephonecase
management)or indeedotherbetween-trialcharacteristics(e.g.city versusrural settings)[40].
Thepotentialfor between-trialconfoundingwasoffsetbyour useof multivariablemeta-
regressionanalyses,but unmeasuredconfoundingat theindividual andstudylevelmaystill
haveoccurred[41]. To truly establishtheimpactof telephonedeliveredcasemanagementon
outcomescomparativeeffectivenessrandomisedcontrolledtrialsof collaborativecarewhich
directlycomparetelephonewith face-to-facedeliverymethodsareneeded.Weareawareof
only onesuchdepressiontrial to datewhichwaspreviouslynot includedin our effectiveness
reviewsbecausethecomparatorwasnot usualcare[42]. Thestudyfound that telephonecase
managementhadlargereffectson depressionoutcomeswhencomparedwith face-to-face
deliverymethodswhenofferedin arural settingin theUS.

Interpretation of findings and implications for research,practice,and
policy
TheUK FiveYearForwardViewfor MentalHealthemphasisestheneedto driveandscale
improvementsin mentalhealthserviceswith priorities focusedon access,qualityandintegrated
care[43]. Within thispolicycontextthereisscopeto prioritise theimplementationof services
thatovercomepracticalandpsychologicalbarriersto accessingdepressiontreatments[10±16].
Telephonedeliveredcognitive-behaviouraltherapy(CBT)isassociatedwith equivalent
improvementsin depressionoutcomesandlowerattrition whencomparedwith face-to-face
deliverymethods,but possiblyat theexpenseof maintaininggainsin depressionoutcomes
whentreatmentends[44]. Therefore,telephonedeliveredcasemanagement,implementedas
partof acollaborativecareframework,mayimprovedepressionoutcomesfor up to sixmonths
andpossiblybeyond[45] whilst retainingequivalenteffectsasface-to-facecasemanagement.In
thissense,telephonedeliveredcasemanagement,aspartof collaborativecare,isapromising
interventionto translateinto practicethegoalsof theFiveYearForwardView[43] byproviding
aplatformto implementhighqualitymentalhealthcareatscaleandwith reach.

Whenusedaspartof collaborativecare,telephonedeliveredcasemanagementisanaccept-
ableandfeasiblewayto increaseaccessto mentalhealthcareamonghardto reachcommuni-
ties,including low incomeandethnicminority groupswholive in high incomecountries[46].
Thismaypartlyoweto thefactthat telephonecontactscanreducestigmaassociatedwith
attendancewith mentalhealthclinics[47]. Additionally, telemedicineoffersgreaterchoiceto
peoplewhoprioritiseaccessandavailabilityof servicesovertheco-locationof practitionerand
patient[14]. Thetelephoneis themostubiquitouscommunicationtechnology.Advancesin
connectivityandsmartphonetechnologyhaveledto therapidspreadof mobilephoneuse.
Globallythenumberof mobiletechnologyusersisexpectedto surpass5 billion by2019with
over70%of usersconcentratedin low andmiddle incomecountries(LMIC) [48]. In LMIC
countriesgeographicbarriersto accessingmentalhealthcaremight prevailmakingtelephone
deliveredcasemanagementtheoptimalwayto deliverstructuredcareplansaspartof collabo-
rativecare.

Table2. Multivaria blemeta-regressionmodel four±outcomeanti-depressantmedication use.

Explanatory Variables Relativerisk (95%CI) SE P

Telephonesupport Telephone(vsFace-to-face) 0.76(0.64to 0.91) .07 .002

Recruitmentmethod Systematic(vsGPreferral) 1.45(1.16to 1.80) .16 .001

66comparisons,I2 = 77.1

Key:CI = Confidenceinterval

https://doi.org/10.1371/journal.pone.0217948.t002
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However,prioritising theimplementationof collaborativecareon thegroundsof access
andreachshouldnot compromisepatientcentredcarethatmeetspatients'expectationsand
preferences.Therelationshipbetweenpatientandpractitioner(thetherapeuticalliance)isan
important mechanismfor improvingoutcomesin psychologicaltherapy[49]. Forsome
patients,telephonecasemanagementaspartof collaborativecaremaybeperceivedastoo
impersonalandanonymous,possiblyreducingopportunitiesfor generatingatherapeuticalli-
ance[50]. However,studiesthathavequantitativelyassessedthisvariablereportno significant
differencesin patients'ratingsof alliancebetweentelephoneandface-to-faceinterventions
[51,52].Thereis thenscopeto betterunderstandandmodelwhichpatientsmight preferor
benefitfrom telephonecasemanagementusingrich datasetscollectedaspartof individual
patientdatameta-analysesof theeffectivenessof collaborativecare[53]. In addition,under-
standinghowto optimisethedeliveryof telephonedeliveredcasemanagementbyconsidering,
for example,dose-responserelationshipsusingthelateststatisticalmodellingtechniquesis
needed[54]. However,to robustlystudythesefactorstheymustbeappropriatelyconsideredat
thetrial designphase[39].

Theobservationthatmodeof deliverydoesnot impacton depressionoutcomesbut does
reduceadherenceto anti-depressantmedicationisnotable.Limited researchin non-mental
healthcaresettingssuggeststhatpatientsmaypossessclearbeliefsabouthowtheyvaluethe
roleof communicationtechnologiesin their care[55]. While telemedicineisperceivedas
appropriatefor routineconsultations,richer face-to-faceexchangeshavetraditionallybeen
associatedwith thereceiptof morecomplextreatments.Thus,usersof healthservicesarelikely
to hold avarietyof beliefsregardingremotely-deliveredinterventionsdependinguponthe
contextin whichtheir interactionsoccur.Whentelephoneinterventionsaredeliveredaspart
of acollaborativecareit ispossiblethat theyarepredominantlyseenbypatientsandproviders
asameansto coordinatecareand/ordeliverpsychologicaltherapiesratherthanmonitor med-
icationuseandadherence.However,thispropositionneedsto beempiricallyvalidatedusing
qualitativemethodsto generategreaterunderstandingaboutpatientandproviderbeliefs
aboutthemerit andvalueof usingthetelephoneaspartof collaborativecare.To achievethese
aims,exploringpatients'perceivedacceptabilityandutility of treatmentinterventionsand
their modeof deliverymayhelpcliniciansidentify potentialbarriersto uptakeandtreatment
fidelity andaddressthesedirectly.Theoreticalframeworkson acceptabilityandutility of treat-
mentinterventionsmayhelpto guideclinicians'linesof Socraticquestioning[56].

Conclusion
Thismeta-regressionanalysissuggeststhat theuseof thetelephoneto delivercasemanage-
mentdoesnot reducetheeffectivenessof collaborativecareon depressionoutcomes.The
resultsfor depressionoutcomeswereno differentin trialsof collaborativecarethatusedtele-
phonecasemanagementthantrialsthatusedface-to-facecasemanagement.However,trials
thatusedtelephonedeliveredcase-managementreportedreducedadherenceto anti-depres-
santmedicationhighlightingtheneedto considerhowthemodeof deliverymayshapepatient
andhealthcareprofessionalsunderstandingaboutthepurposeof thecasemanagement.
Embeddingtelemedicinewithin collaborativecareframeworkshasthepotentialto improve
accessandreachof highqualitymentalhealthcareglobally.
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