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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.

Supporting information
S1File.
(DOCX)

Collaborative care and telephone delivered case-management

PLOS ONE | https://doi.org/10.1371/journal.pone.0217948 June 14, 2019 13 / 17



S1Data.Data file with extractedoutcomesandcovariates.
(XLSX)

Acknowledgmen ts
Thisstudyoriginally receivedfunding from theResearchandCapabilityFundinggrant
awardedby theNIHR Collaborationfor Leadershipin AppliedHealthResearchandCarefor
GreaterManchester(ref:RCF_R10_PC).AuthorsCoventryandGilbodywerefundedby the
NIHR Collaborationfor Leadershipin AppliedHealthResearchandCareYorkshireand
Humber(NIHR CLAHRCYH). www.clahrc-yh.nihr.ac.uk.Theviewsandopinionsexpressed
arethoseof theauthor(s),andnot necessarilythoseof theNHS,theNIHR or theDepartment
of Health.Thefundershadno role in studydesign,datacollectionandanalysis,decisionto
publish,or preparationof themanuscript.

Author Contributions
Conceptualization:JoannaL. Hudson,PeterBower,JanineArcher,SimonGilbody,Chris

Dickens,PeterA. Coventry.

Data curation: JoannaL. Hudson,EvangelosKontopantelis,JanineArcher,RoseClarke,
AndrewS.Moriarty, PeterA. Coventry.

Formal analysis:JoannaL. Hudson,EvangelosKontopantelis,PeterA. Coventry.

Methodology:JoannaL. Hudson,PeterBower,PeterA. Coventry.

Projectadministration: JoannaL. Hudson.

Software:JoannaL. Hudson,EvangelosKontopantelis.

Supervision:PeterBower,EvangelosKontopantelis.

Writing ± original draft: JoannaL. Hudson,PennyBee,DavidA. Richards,SimonGilbody,
PeterA. Coventry.

Writing ± review& editing: JoannaL. Hudson,PeterBower,PennyBee,JanineArcher,
DavidA. Richards,SimonGilbody,KarinaLovell,ChrisDickens,LindaGask,Waquas
Waheed,PeterA. Coventry.

References
1. World Health Organization. Depression and other common mental disorders: global health estimates.

Geneva: World Health Organisation; 2017.

2. Van Os TW, Van den Brink RH, Van der Meer K, Ormel J. The care provided by general practitioners
for persistent depression. Eur Psychiatry. 2006; 21(2):87±92. https://doi.org/10.1016/j.eurpsy.2005.05.
002 PMID: 16137864

3. Simon GE, VonKorff M. Recognition, management, and outcomes of depression in primary care. Arch
Fam Med. 1995; 4(2):99. PMID: 7842160

4. Donoghue J, Tylee A. The treatment of depression: prescribing patterns of antidepressants in primary
care in the UK. Br J Psychiatry. 1996; 168(2):164±8. PMID: 8837905

5. Gunn J, Diggens J, Hegarty K, Blashki G. A systematic review of complex system interventions
designed to increase recovery from depression in primary care. BMC Health Servs Res. 2006; 6(1):88.
https://doi.org/10.1186/1472-6963-6-88 PMID: 16842629

6. Archer J, Bower P, Gilbody S, Lovell K, Richards D, Gask L, et al. Collaborative care for depression and
anxiety problems. Syst Rev. 2012; 10:CD006525. https://doi.org/10.1002/14651858.CD006525.pub2
PMID: 23076925

Collaborative care and telephone delivered case-management

PLOS ONE | https://doi.org/10.1371/journal.pone.0217948 June 14, 2019 14 / 17



7. Wood E, Ohlsen S, Ricketts T. What are the barriers and facilitators to implementing Collaborative Care
for depression? A systematic review. J Affect Disord. 2017. https://doi.org/10.1016/j.jad.2017.02.028
PMID: 28266319

8. May C, Gask L, Atkinson T, Ellis N, Mair F, Esmail A. Resisting and promoting new technologies in clini-
cal practice: the case of telepsychiatry. Soc Sci Med. 2001; 52(12):1889±901. https://doi.org/10.1016/
S0277-9536(00)00305-1. PMID: 11352414

9. DaÂvalos ME, French MT, Burdick AE, Simmons SC. Economic evaluation of telemedicine: review of the
literature and research guidelines for benefit±cost analysis. Telemedicine and e-Health. 2009; 15
(10):933±48. https://doi.org/10.1089/tmj.2009.0067 PMID: 19954346

10. Alvidrez J, Azocar F. Distressed women's clinic patients:: Preferences for mental health treatments and
perceived obstacles. Gen Hosp Psychiatry. 1999; 21(5):340±7. https://doi.org/https://doi.org/10.1016/
S0163-8343(99)00038-9 PMID: 10572775

11. Hollon SD, Mu�xozRF, Barlow DH, Beardslee WR, Bell CC, Bernal G, et al. Psychosocial intervention
development for the prevention and treatment of depression: promoting innovation and increasing
access. Biol Psychiatry. 2002; 52(6):610±30. PubMed Central PMCID: PMC12361671. PMID:
12361671

12. Nutting PA, Rost K, Dickinson M, Werner JJ, Dickinson P, Smith JL, et al. Barriers to initiating depres-
sion treatment in primary care practice. J Gen Intern Med. 2002; 17(2):103±11. https://doi.org/10.1046/
j.1525-1497.2002.10128.x PMID: 11841525

13. Clement S, Schauman O, Graham T, Maggioni F, Evans-Lacko S, Bezborodovs N, et al. What is the
impact of mental health-related stigma on help-seeking? A systematic review of quantitative and quali-
tative studies. Psychol Med. 2015; 45(1):11±27. https://doi.org/10.1017/S0033291714000129 PMID:
24569086

14. Bee PE, Lovell K, Lidbetter N, Easton K, Gask L. You can't get anything perfect:ªUser perspectives on
the delivery of cognitive behavioural therapy by telephoneº. Soc Sci Med. 2010; 71(7):1308±15. https://
doi.org/10.1016/j.socscimed.2010.06.031 PMID: 20675026

15. Richards DA, Lankshear AJ, Fletcher J, Rogers A, Barkham M, Bower P, et al. Developing a UK proto-
col for collaborative care: a qualitative study. Gen Hosp Psychiatry. 2006; 28(4):296±305. https://doi.
org/10.1016/j.genhosppsych.2006.03.005 PMID: 16814628

16. Simpson A, Richards D, Gask L, Hennessy S, Escott D. Patients' experiences of receiving collaborative
care for the treatment of depression in the UK: a qualitative investigation. Ment Health Fam Med. 2008;
5(2):95. PMID: 22477854

17. Richards D, Suckling R, editors. Response to commentaries on `Improvingaccess to psychological
therapy: the Doncaster demonstration site organisational model'2008: The British Psychological
Society.

18. Bower P, Gilbody S, Richards D, Fletcher J, Sutton A. Collaborative care for depression in primary care
Making sense of a complex intervention: systematic review and meta-regression. Br J Psychiatry. 2006;
189(6):484±93. https://doi.org/10.1192/bjp.bp.106.023655 PMID: 17139031

19. Coventry PA, Hudson JL, Kontopantelis E, Archer J, Richards DA, Gilbody S, et al. Characteristics of
Effective Collaborative Care for Treatment of Depression: A Systematic Review and Meta-Regression
of 74 Randomised Controlled Trials. PLOS ONE. 2014; 9(9):e108114. https://doi.org/10.1371/journal.
pone.0108114 PMID: 25264616

20. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. PLoS Med. 2009; 6. https://doi.org/10.1371/journal.pmed.1000097
PMID: 19621072

21. Hudson JL, Bower P, Archer J, Coventry PA. Does collaborative care improve social functioning in
adults with depression? The application of the WHO ICF framework and meta-analysis of outcomes. J
Affect Disord. 2016; 189:379±91.https://doi.org/10.1016/j.jad.2015.09.034 PMID: 26476422

22. Royle P, Waugh N. A simplified search strategy for identifying randomised controlled trials for system-
atic reviews of health care interventions: a comparison with more exhaustive strategies. BMC Med Res
Methodol. 2005; 5(1):23. https://doi.org/10.1186/1471-2288-5-23 PMID: 16042789

23. Kontopantelis E, Reeves D. METAEFF: Stata module to perform effect sizes calculations for meta-anal-
yses. 2015.

24. Lipsey MW, Wilson DB. Practical meta-analysis. London: SAGE Publications, Incorporated; 2001.

25. Higgins JPT, Green S. Cochrane handbook for systematic reviews of interventions. Chichester, West
Sussex: John Wiley & Sons Ltd; 2008.

26. Adams G, Gulliford MC, Ukoumunne OC, Eldridge S, Chinn S, Campbell MJ. Patterns of intra-cluster
correlation from primary care research to inform study design and analysis. J Clin Epidemiol. 2004;
57:785±93. https://doi.org/10.1016/j.jclinepi.2003.12.013 PMID: 15485730

Collaborative care and telephone delivered case-management

PLOS ONE | https://doi.org/10.1371/journal.pone.0217948 June 14, 2019 15 / 17



27. Kontopantelis E, Reeves D. metaan: Random-effects meta-analysis. Stata Journal. 2010; 10(3):395±
407.

28. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials. 1986; 7(3):177±88. https://
doi.org/10.1016/0197-2456(86)90046-2. PMID: 3802833

29. Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat Med. 2002; 21. https://
doi.org/10.1002/sim.1186 PMID: 12111919

30. Harbord RM, Higgins JP. Meta-regression in Stata. Stata J. 2008; 8(4):493±519.

31. Pereira TV, Horwitz RI, Ioannidis JP. Empirical evaluation of very large treatment effects of medical
interventions. JAMA. 2012; 308(16):1676±84. https://doi.org/10.1001/jama.2012.13444 PMID:
23093165

32. Hewitt C, Hahn S, Torgerson DJ, Watson J, Bland JM. Adequacy and reporting of allocation conceal-
ment: review of recent trials published in four general medical journals. BMJ,. 2005; 330. https://doi.org/
10.1136/bmj.38413.576713.AE PMID: 15760970

33. Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR. A simulation study of the number of events
per variable in logistic regression analysis. J Clin Epidemiol. 1996; 49(12):1373±9. https://doi.org/10.
1016/S0895-4356(96)00236-3. PMID: 8970487

34. Brockwell SE, Gordon IR. A comparison of statistical methods for meta-analysis. Statistics in medicine.
2001; 20(6):825±40. https://doi.org/10.1002/sim.650 PMID: 11252006

35. Moher D, Hopewell S, Schulz KF, Montori V, G�¡tzsche PC, Devereaux P, et al. CONSORT 2010 expla-
nation and elaboration: updated guidelines for reporting parallel group randomised trials. J Clin Epide-
miol. 2010; 63(8):e1±e37. https://doi.org/10.1016/j.jclinepi.2010.03.004 PMID: 20346624

36. Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, et al. Better reporting of interven-
tions: template for intervention description and replication (TIDieR) checklist and guide. BMJ,. 2014;
348. https://doi.org/10.1136/bmj.g1687 PMID: 24609605

37. Goldsmith K, Chalder T, White P, Sharpe M, Pickles A. Measurement error, time lag, unmeasured con-
founding: Considerations for longitudinal estimation of the effect of a mediator in randomised clinical tri-
als. Statistical methods in medical research. 2016:0962280216666111.

38. Goldsmith KA, MacKinnon DP, Chalder T, White PD, Sharpe M, Pickles A. Tutorial: The Practical Appli-
cation of Longitudinal Structural Equation Mediation Models in Clinical Trials. 2017. https://doi.org/10.
1037/met0000154 PMID: 29283590

39. Dunn G, Emsley R, Liu H, Landau S, Green J, White I, et al. Evaluation and validation of social and psy-
chological markers in randomised trials of complex interventions in mental health: a methodological
research programme. Health Technol Assess. 2015; 19(93). https://doi.org/10.3310/hta19930 PMID:
26560448

40. Thompson SG, Higgins J. How should meta-regression analyses be undertaken and interpreted? Stat
Med. 2002; 21(11):1559±73. https://doi.org/10.1002/sim.1187 PMID: 12111920

41. VanderWeele TJ, Arah OA. Bias formulas for sensitivity analysis of unmeasured confounding for gen-
eral outcomes, treatments, and confounders. Epidemiology 2011; 22(1):42±52. https://doi.org/10.1097/
EDE.0b013e3181f74493 PMID: 21052008

42. Fortney J, Pyne J, Mouden SB, Mittal D, Hudson TJ, Schroeder GW, et al. Practice-Based Versus Tele-
medicine-Based Collaborative Care for Depression in Rural Federally Qualified Health Centers: A Prag-
matic Randomized Comparative Effectiveness Trial. American Journal of Psychiatry. 2013; 170
(4):414±25. https://doi.org/10.1176/appi.ajp.2012.12050696 PMID: 23429924.

43. Mental Health Task Force. The Five Year Forward View for Mental Health London: NHS England;
2016.

44. Mohr DC, Ho J, Duffecy J, et al. Effect of telephone-administered vs face-to-face cognitive behavioral
therapy on adherence to therapy and depression outcomes among primary care patients: A randomized
trial. JAMA. 2012; 307(21):2278±85. https://doi.org/10.1001/jama.2012.5588 PMID: 22706833

45. Richards DA, Bower P, Chew-Graham C, Gask L, Lovell K, Cape J, et al. Clinical effectiveness and
cost-effectiveness of collaborative care for depression in UK primary care (CADET): a cluster rando-
mised controlled trial. Health Technology Assessment (Winchester, England). 2016; 20(14):1±192.
https://doi.org/10.3310/hta20140 PMC4809468. PMID: 26910256

46. Baker-EriczeÂn MJ, Connelly CD, Hazen AL, Due�xasC, Landsverk JA, Horwitz SM. A collaborative care
telemedicine intervention to overcome treatment barriers for Latina women with depression during the
perinatal period. Fam Sys Health. 2012; 30(3):224. https://doi.org/10.1037/a0028750 PMID: 22709321

47. Bee PE, Bower P, Lovell K, Gilbody S, Richards D, Gask L, et al. Psychotherapy mediated by remote
communication technologies: a meta-analytic review. BMC psychiatry. 2008; 8(1):60. https://doi.org/10.
1186/1471-244X-8-60 PMID: 18647396

Collaborative care and telephone delivered case-management

PLOS ONE | https://doi.org/10.1371/journal.pone.0217948 June 14, 2019 16 / 17



48. International Telecommunications Union. Statistics 2016 [cited 2018 October]. Available from: http://
www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx.

49. Martin DJ, Garske JP, Davis MK. Relation of the therapeutic alliance with outcome and other variables:
a meta-analytic review. J Consult Clin Psychol. 2000; 68(3):438. http://dx.doi.org/10.1037/0022-006X.
68.3.438. PMID: 10883561

50. Gensichen J, Guethlin C, Sarmand N, Sivakumaran D, JaÈger C, Mergenthal K, et al. Patients' perspec-
tives on depression case management in general practice±A qualitative study. Patient Educ Couns.
2012; 86(1):114±9. https://doi.org/10.1016/j.pec.2011.02.020 PMID: 21474266

51. Reese RJ, Conoley CW, Brossart DF. Effectiveness of telephone counseling: A field-based investiga-
tion. J Couns Psychol. 2002; 49(2):233. http://dx.doi.org/10.1037/0022-0167.49.2.233.

52. Stiles-Shields C, Kwasny MJ, Cai X, Mohr DC. Therapeutic alliance in face-to-face and telephone-
administered cognitive behavioral therapy. J Consult Clin Psychol. 2014; 82(2):349. https://doi.org/10.
1037/a0035554 PMID: 24447003

53. Panagioti M, Bower P, Kontopantelis E, Lovell K, Gilbody S, Waheed W, et al. Association Between
Chronic Physical Conditions and the Effectiveness of Collaborative Care for Depression: An Individual
Participant Data Meta-analysis. JAMA Psychiatry. 2016; 73(9):978±89. https://doi.org/10.1001/
jamapsychiatry.2016.1794 PMID: 27602561

54. Ginestet CE, Emsley R, Landau S. Dose±response modeling in mental health using stein-like estima-
tors with instrumental variables. Statistics in Medicine. 2017; 36(11):1696±714. https://doi.org/10.1002/
sim.7265 PMID: 28222485

55. Turner JW, Robinson JD, Alaoui A, Winchester J, Neustadtl A, Levine BA, et al. Media attitudes vs. use:
the contribution of context to the communication environment in telemedicine. Health Care Manage
Rev. 2003; 28(2):95±106. PMID: 12744447

56. Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare interventions: an overview of reviews
and development of a theoretical framework. BMC Health Services Research. 2017; 17(1):88. https://
doi.org/10.1186/s12913-017-2031-8 PMID: 28126032

Collaborative care and telephone delivered case-management

PLOS ONE | https://doi.org/10.1371/journal.pone.0217948 June 14, 2019 17 / 17


