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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-0.12t0 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,an estimated!.4%of the populationareliving with depressioril]. Peoplewith
depressiomftendo not getappropriateandtimely carebecauséealthsystemsrenot orga-
nisedto deliverevidence-basetieatmentsn anaccessibléormat[2+4]. Collaborativecareis
ahealthservicedeliveryframeworkdevelopedo optimisedepressiortareby using:i) multi-
disciplinaryapproache$o working with input from two or more healthcareprofessionalsi)
structuredevidenced-basechsamanagementiji) proactiveandschedulegatientfollow-up,
andiv) enhancednter-professionatommunicationsystemg¢5]. The effectivenessf collabo-
rative carefor the managemenof depressiorandanxietyin the short-termis well established
[6]. However thereremainsa significanttranslationalgapbetweerevidenceof effectiveness
andunderstandinghe optimal wayto implementcollaborativecareat scaleandwith reach
[7]. Oneof thekeyfunctionsof collaborativecareis to enhancehewaycasananagergan
effectivelywork to proactivelysupportpatientsto adhereto structuredevidenced-basechre
plans.Casemanagemeninayincludepatientcontactwith ahealthcareprofessionato sup-
port carecoordination,adherencéo anti-depressanmnedicationsand/or deliveryof manua-
lisedpsychologicainterventions.

Traditionally, clinical contactsdbetweerhealthcareprofessionalsnd patientsoccurvia
face-to-faceonsultationg8]. However alternativeapproacheso healthcaredeliveryviatele-
communicationsystemge.g.telephoneconferencecall,web-basedhterfacesyrebeing
testedcommonlyreferredto astelemedicineor telepsychiatry8, 9]. Telephonedelivered
carehasthe potentialto addresgractical,[8, 10+12]psychologicall3+16]andeconomic
barriersto accessingare[17]. Deliveringdepressiortasananagemenby telephonewithin
the contextof collaborativecaremodelsmight offer a pragmaticapproachto extendthe
accessibilitandreachof collaborativecareand supportits implementationat scale How-
ever,it isnot known if usingthetelephoneo delivercasenanagemenis associatedith a
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diminution in effectivenessf collaborativecare Wethereforeundertookasystematic
reviewwith meta-regressioto testif the effectivenessf collaborativecareis moderatedoy
telephonedeliveredcasemanagementMeta-regressiofs a statisticatechniquewhich per-
formsamultiple regressiorof meta-analysedtudieslt allowspossiblanoderatorsof effect
sizeheterogeneitypetweertrialsto beexplored.

Objectives

Our primary objectivewasto usemeta-regressionnalysigo exploreif trialswhich usedtele-
phonedeliveredcasemanagemeninoderatedhe effectivenessf collaborativecareon depres-
sivesymptomsanduseof anti-depressantnedicationgelativeto trials which usedface-to-face
casananagementeliverymethods.

Our secondarybjectivewasto explorewhetherincluding telephonedeliveredcaseman-
agementn amultivariablemeta-regressiomodelexplainsanyadditionalvariancen out-
comegelativeto otherstudy-levemoderatorsof collaborativecare[6, 18,19].

Methods

This systematiceviewand meta-regressiofollowsthe PreferredReportingltemsfor System-
atic Reviewsand Meta-analysistatemenguidancg20] (PRISMA;Seesupportinginforma-
tion TableA in S1Filefor PRISMAchecklist).

Information sources

We originally searchedhe CochraneCollaborationDepressionAnxiety and Neurosis
(CCDAN) group (now CommonMental Disordersgroup)trial registeron 9" February2012.
The CCDAN trial registercomprehensivelindexedtrials registeredo MEDLINE, EMBASE,
PsychINFOCENTRAL,World HealthOrganisation'drials portal, Clinicaltrials.govand
CINAHL. Theresultsof that searchwerepublishedasa CochraneReview[6]. The searctwas
updatedusingthe CENTRALdatabas& DecembeR013andincorporatedin aprevious
meta-regressiofi.9] and meta-analysif?1]. For this reviewwe updatedthis searchusingthe
CENTRALdatabasé October2016andMay 2017 Thisis consideredasufficientand cost-
effectiveapproachor the systematidetectionof randomisedcontrolledtrials of healthcare
interventions[22]. Se€TableB in S1Filefor searchstrategy.

Inclusion criteria
Randomisedontrolledtrials wereincludedif theymetthesecriteria:
1. Recruitedadultsagedl8yearsor overwho metcriteriafor aprimary diagnosiof depres-

sionor who hadmixedanxietyand depressionCriterion thresholdsveredetermined
usingeitherself-reportquestionnairesind/or diagnosticclinicalinterviews.

2. Usedanindividual or clusterrandomiseddesignwhich comparecdcollaborativecareinter-
ventionsin primary or community caresettingswith usualcareor enhancedisualcare.

3. Testedatypeof collaborativecarethatincludedthesefour componentg5]:

- Multidisciplinary appraochdefinedastwo or more healthcareprofessionalsyf which
onemustincludeaprimary careprovider (e.g.family physicianand/or nurse
practitioner).
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- Structuredevidence-basethsamanagemenplandeliveredby ahealthcareprofessional/
casemanagemwhois not the patient'sprimary careprovider.Casananagemenplans
couldinclude pharmacotherapgnd/or psychotherapy.

- Scheduledndproactivepatientfollow-up consistingof oneor more plannedsessions.

- Enhancednter-professionatommunication/supportfor exampleteammeetingssuper-
visionfrom aseniorhealthcareprofessional/mentaiealthspecialist.

4. Measurecthangdn depressiveymptomsusingself-reportmeasuresr diagnosticclinical
interviews Binary self-reportdepressioroutcomesmayhaveincludedeitherremissionor
reductionin depressiorsymptomsaccordingto apriori definedthreshold(e.g. 50%).

Studyselection

Eligiblestudieswereidentifiedfor inclusionfrom our existingmeta-regressionf 74collabora-
tive carerandomisedcontrolledtrials for depressiorf19]. In addition, threeauthors(JH,PC,
RC)screenegbotentiallyeligiblestudiesdentified from the CENTRALsearctupdatesagainst
theabovenclusioncriteria.

Data extraction

Dataextractionfocussean: i) characteristicef includedstudiesji) characteristicef collabo-
rativecareinterventionsjii) depressiveaymptomsandantidepressannedicationuse,andiv)
categoricatodingof studylevelmoderatorsof collaborativecare.

Characteristicsof included studies. To summarisdrial characteristicthe following vari-
ableswereextractedsamplesize sociodemographidata,methodusedto diagnosedepres-
sion,andbaselinalepressiorseverity.

Characteristicsof collaborativecareinterventions. Consistentwith Gunnetal's[5] con-
ceptualisatiorof collaborativecare weextractedhe following descriptivedata:i) typeof
healthcareprofessionalsesponsibldor casemanagementj) typeof evidence-basechase
managemenplanimplementede.g.pharmacotherapypsychotherapyr both), iii) number
of plannedfollow-up case-managemesessiongduring 6 month period),andiv) methods
usedto enhancenter-professionatommunication.

Outcomeextraction. Theprimary outcomewasreductionin depressiveymptomsWe
extracteccontinuousor dichotomousdepressiormutcomedor follow-up datathat wasclosest
in time to sixmonths.If studiesncludedtwo activecomparatortrial armsrelativeto the con-
trol group,wehalvedsamplesizego preventdoublecounting.The statacommand
[23] wasusedto translatedichotomousoutcomesnto standardiseaneandifferencesThis
allowedthe inclusionof both continuousanddichotomousoutcomesn the sameanalysis.

Anti-depressantiseis animportant processariable Adherenceo correctlyprescribed
medicationwill improvedepressiomutcomesWe extractedantidepressaniseasadichoto-
mousoutcomeandtranslatedhe datainto relativerisk ratioswith log-transformationsamong
anystudieghatreportedthis procesvariable[24]. Datawereextractedrom studiesthat
reportedeither:the proportion of patientswho wereusinganti-depressantsr the proportions
of patientsmeetingapriori definedcut-offsfor appropriatelevelsof medicationuseaccording
to self-reportmeasuresr clinicalguidelines.

If trials useda clusterrandomisationprocessthenwe usedstandardapproache$o imple-
mentthe2effectivesamplesize®procedurd25]. We usedan empirically-derivedntraclassor-
relationcoefficient(ICC) of 0.02[26].
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Categoricalcoding of case-managemerdelivery method and study levelmoderatorsof
collaborativecare. To examinef telephonedeliveredcasenanagemeninoderateddepres-
sivesymptomoutcomesandanti-depressantisea binary code(e.g.telephoneversudace-to-
face)wasappliedto eachtrial. We conceptualisetelephonealeliveredcasamanagemenas
plannedtreatmentsessiongeliveredby the casenanageioverthetelephoneThecasenanag-
er'srole mayhaveinvolvedsupportingadherenceo evidence-basegharmacotherapgnd/or
psychotherapyreatments!f plannedcasemanagemensessiongcludedamix of telephone
andface-to-faceleliveredsessionghen 50% of the plannedcasemanagemensessionbad
to bedeliveredviathetelephondor astudyto becodedastelephonaleliveredcasenanage-
mentintervention.

In addition, the following study-levemoderatorsverecategoricallycoded:) participant
recruitmentmethod(e.g.systematiscreeningnethodsusingeitherdiagnosticclinicalinter-
viewsor self-reportdepressioimeasuresersugeferralby clinicians),ii) interventioncontent
deliveredduring casemanagemensessionge.g.pharmacotherappnly versugpsychotherapy
and/or pharmacotherapygndiii) supervisiorfrequency(e.g.scheduledupervisiorversusad
hoc).Thesehreestudy-levemoderatorsvereselectedor extractionbecauseur previous
meta-regressioanalysisdentified themaspotentiallysalientmoderatorsof depressiorout-
comesand/or anti-depressantise[19]. Thisapproachmadeit possiblgo testif telephone
deliveredcasemanagemenaddsanyadditionalexplanatorypoweroverandaboveour previ-
ouslytestedmultivariableexplanatorymodelsof depressioroutcomesandanti-depressant
use.

Analysis

Beforeperformingmeta-regressioanalyseso comparethe effectof collaborativecaretrials
which deliveredcasemanagementiathetelephonewith trials that usedface-to-faceasenan-
agementeliverymethodswefirst performedameta-analysito standardiselepressiveymp-
tom andanti-depressaniseoutcomesTo achievehis the Stata(StataCorf.LC; Version15
for windows)command wasusedto generatestandardiseaneandifferenceeffect
sizeestimatedor depressivaymptomgmeta-analysisnodelone)andrelativerisk effectsize
estimategor anti-depressaniseoutcomegmeta-analysisnodeltwo). In both casesaDerSi-
monian-Laird[28] random-effecténversevariancemodelwasusedto betteraccountfor het-
erogeneityThel? estimatevasusedto estimatethe degreeof heterogeneitacrossncluded
studiesijt providesapercentagestimateof betweerstudyvariability[29]. We alsoreport the
95%confidencantervalsfor 12

Four meta-regressioanalysesverethen performedusingthe [30] command.Uni-
variablemeta-regressioanalysesvereperformedto testour primary objective We examined
if telephonedeliveredcasenanagemeninoderatedhe effectof collaborativecareon depres-
sivesymptomgunivariablemeta-regressiomodelone)andanti-depressantise(univariable
meta-regressiomodeltwo). The commandwasalsousedto testour secondarypbjec-
tive. Usingmultivariablemeta-regressioanalysesye examinedf telephoneleliveredcase
managemenaddedexplanatoryeffectson outcomegelativeto our previouslytestedstudy-
levelmoderatorsof collaborativecareoutcomed19]. We simultaneouslenteredthe following
study-levekxplanatoryariablesnto ameta-regressiomodelwith depressiveymptomsas
the outcomevariabletelephonealeliveredcasemanagementiecruitmentmethod,interven-
tion content,andsupervisiorfrequency(multivariablemeta-regressiomodelthree).These
threevariablesvereselectedor inclusionin the modelto replicateour previouslytested
study-levemoderatord19]. Likewise whenanti-depressanisewasthe outcomevariablewe
simultaneouslenteredtelephonedeliveredcasemanagemenalongsideecruitmentmethod
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(multivariablemeta-regressiomodelfour). Recruitmentmethodwasidentified for inclusion
in the modelto replicateour previousmultivariablestudy-levemeta-regressiofindingsfor
anti-depressaniise[19].

Risk of bias

Studysamplesizewasusedasa proxy indicator for publicationbiasby exploringtherelation-
shipbetweerstudyeffectsizeand samplesize[31]. We quantifiedthe effectof risk of within
studybiasassociatewvith allocationconcealmentwhichwascodedasabinary variable[32].

Results
Characteristicsof included studies

Ninety-four trials wereidentified thatincluded103comparisongrom 24,132participants
with depressioroutcomesand 66 comparisongrom 15,367participantswith anti-depressant
useoutcomessee-ig 1 for PRISMAflow diagram.Thisrepresent&27%increasen the num-
berof trialsincludedin our previoussystematiceviewwith meta-regressiofi 9]. Collabora-
tive carecasananagementvasdeliveredusingthetelephonean 42%(n = 43) of theincluded
trial comparisonsAcrossthe 103comparisonsb3comparatorgroupsusedamentalhealth
careprofessionato delivertheir casemanagement\vost of theinterventioncomparators
optedfor scheduledsupervision62%).A summaryof the collaborativecarecharacteristic$or
eachtrial is providedin TableC S1File.A third of the comparatortrials wereconductedn the
US,whilstonly 3%(n = 3) wereconductedn low andmiddle-incomecountries.Characteris-
ticsof includedstudiesaredescribedn TableD S1File.A referencdist of allincludedstudies
isavailablén Referencéist AS1File.

Meta-analysismodel one:Depressivesymptoms. Meta-analysifindingsshowedhat
collaborativecarewasassociatewith greateiimprovementsn depressiveymptomswvhen
comparedwith usualcare(standardisedneandifference SMD 0.30, 95%CI 0.36 to 0.25;
p<0.001;1% = 73.1%95%CI 67.7%0 78.0%k = 103).

Meta-analysismodel two: Anti-depressantuse. Meta-analysi§indingsshowedhat col-
laborativecarewasassociatetvith greateruseof anti-depressantedicationsvhencompared
with usualcare(relativerisk, RR1.48,95%Cl 1.37to 1.59;p<0.001;1% = 80.1%95%CI 75.2%
to 84.1%k = 66).

Univariable meta-regressiommodel one: The moderating effectof telephonedelivered
casemanagemenibn depressivesymptoms. Univariablemeta-regressioanalyseshowed
thattelephonaleliveredcasemanagemendlid not havea statisticallysignificantmoderating
effecton depressiomutcomegstudylevel =-0.01,95%CI -0.12to 0.10;p = 0.861%= 73.7%,
k = 101).Comparablelepressivaymptomeffectsizeestimatesvereobservedor trialswhich
usedtelephonecasemanagementieliverymethodsrelativeto face-to-faceleliveryasaresum-
marisedin Fig 2.

Univariable meta-regressiormodel two: The moderating effectof telephonedelivered
casemanagemenibn anti-depressantuse. Univariablemeta-regressioanalyseshowed
thattelephonaleliveredcasemanagemenhada statisticallysignificantmoderatingeffecton
anti-depressanise(RR= 0.76,95%CI 0.63to 0.92;p = 0.005j° = 79.6%k = 66).Studieghat
deliveredcasemanagementiathetelephonereportedloweruseof anti-depressantnedica-
tions. Fig 3 summariseshe effectsizedifferencedor anti-depressantseacrosselephone
deliveredcasemanagemenstudiesversusstudieshat usedface-to-faceleliveredcase
management.

Multivariable meta-regressiommodelthree: Testingtelephonedeliveredcasemanage-
ment relative to other moderatorsof depressivesymptomsin collaborative caretrials.
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3620 records identified through database searching in 48 additional records identified through

original Cochrane review by Archer et al (Feb 2012) other sources (14 were studies that were
) ) ) identified in an earier review of

163 records identified in CENTRAL search update collaborative care or through separate

Dec 2013 searches of databases/journals; 30 were

1500 records Identified in CENTRAL search update companion papers to studies found by the

Oct 2016 search strategy

115 records Identified in CENTRAL search update

May 2018

¥

5429 records after duplicates removed

l
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1

712 full-texts articles 224 full-tgext articles
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—p 4537 records excluded
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110 did not meet
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criteria
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Fig 1. PRISMAflow diagram.
https://da.org/10.1371¢urnal.pon®217948.g0D
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Fig 2. Effectsof collaborative careon depressionoutcomesfor studiesthat usedtelephonedeliveredcase
managemet versusface-to-facedeliveredcasemanagemen Intervention= Collaboratvecare;Control = Usual
careor enhancedisualcare.

https://abi.org/10.1371durnal.por.0217948.902

Multivariablemeta-regressioanalyseshowedhattelephonedeliveredcasemanagementlid
not havea statisticallysignificantexplanatoryeffecton depressiveymptomswvhenentered
simultaneoushalongsidehe following explanatoryariablesstudyrecruitmentmethod,
interventioncontent,andsupervisiorfrequencyOnly scheduledupervisiorfrequency(rela-
tive to adhocsupervisiorfrequencystudylevel( = -0.16,95%CI -0.27to -0.04 p = 0.008,

k = 101)hadastatisticallysignificanteffecton depressiveymptoms Studieghat hadregular
scheduledupervisiorreportedgreatelimprovementsn depressioroutcomegelativeto stud-
ieswhichusedad-hocsupervisiorstructuresTablel summariseshefindingsof multivariable
meta-regressiomodelthree.

Multivariable meta-regressiormodelfour: Testingtelephonedeliveredcasemanage-
ment relative to other moderatorsof anti-depressantusein collaborativecaretrials. Mul-
tivariablemeta-regressioanalyseshowedhat casananagementleliverymethodremained
asastatisticallysignificantexplanatorywariablewhenenteredsimultaneoushalongsidestudy
recruitmentmethod.Trialswhich usedtelephone-deliveredasenanagementelativeto face-
to-facecaseananagementverestatisticallflesdikely to useanti-depressanmedication(study
levelRR=0.76,95%CI 0.64to 0.91,p = 0.002k = 66).Likewiserecruitmentinto thetrial
usingsystematienethodsof identification relativeto opportunisticidentification of depres-
sionimprovedanti-depressanmnedicationuse(studylevelRR= 1.4595%CI 1.16to 1.80,
p=0.001k = 66).Table2 summariseshefindingsfrom the multivariablemeta-regression
modelfour.

Publication bias. We statisticallytestedfor publicationbiasby exploringtherelationship
betweereffectsizeand samplesize Thesdindings werestatisticallynon-significantfor
depressiveymptomsandanti-depressantse.Theseoutcomegeducethelikelihood that our
findingsarevulnerableo publicationbias.

Risk of within studybias. Therewasno statisticallysignificanteffectof allocationcon-
cealmenbn depressiveymptomsor anti-depressaniise decreasinghe likelihood that our
findingsareimpactedupon by trial quality.

Discussion

We conductedameta-regressioanalysigdo examinewhethertrials that usedtelephonedeliv-
eredcasananagemenmethodsdiminishedthe effectof collaborativecareon depressive
symptomgrelativeto collaborativecaretrials that testedface-to-faceasemanagemendelivery
methodsWe found no evidencedo supportthis, thereforesuggestinghattelephoneandface-
to-facedeliveredcasemanagementleliverymethodshaveequivalengeffectson depressive
symptomswhenimplementedaspart of acollaborativecareintervention.Consistentwith our
previousmeta-regressiofiL9], useof schedulec@ndregularsupervisiorfrom aseniorclini-
cianwerethe only study-levemoderatorswvhich bolsteredhe effectf collaborativecareon
depressiveaymptomsProcessesf care specificallyjuseof anti-depressanmedicationwere
improvedin trials that usedface-to-faceleliveredcasemanagementelativeto telephone
deliveredcasamanagementCase-managemendtliverymethodremaineda statisticallysignif-
icantexplanatoryariablewhenenteredsimultaneoushalongsideother hypothesisedtudy-
levelmoderatorsof anti-depressantisein collaborativecarecontextslt isimportantto high-
light thatthesdindingsarebasedn meta-regressionbservationahnalysesnly andthe
implicationsof this arediscussedbelow.
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Fig 3. Effectsof collaborative careon anti-depressantusefor studiesthat usedtelephonedeliveredcasemanagemenversus
face-to-facedeliveredcasemanagemaet. Intervention = Collaboraive care;Control = Usualcareor enhancedisualcare.

https://abi.org/10.137/ournal.pon®217948.g003

Strengthsand limitations

Thisisthefirst systematiceviewwith meta-regressioto assestheimpactof telephonedeliv-
eredcasemanagemenaspart of acollaborativecareinterventionon depressiveymptoms
andprocessesf care.ln addressinghis novelresearclyuestionwealsoupdatedthe findings
of apreviousCochranereview[6]. This providedan opportunity to replicatepreviousmulti-
variablemeta-regressioanalysesisingadatasethatincluded21 moretrials[19]. Usingthis
enlargeddatasetncreasedtatisticapower[33] andimprovedthereliability of our effectsize
estimatesvhichrely on asymptomaticcamplingmethodg34]. However largeamountsof sta-
tisticalheterogeneityemainunexplainedn both multivariablemeta-regressiomodels.The
capabilityof meta-regressioanalyseso explaintheimpactof clinicalandmethodologicahet-
erogeneityon trial outcomess relianton the comprehensiveeporting of thesecharacteristics.
CONSORTguidelineshaveimprovedmethodologicateportingandassessmemf trial quality
[35]. Indeed,weexploredthe effectof trial quality usingallocationconcealmenasa hypothe-
sisednoderatorof outcome However the reporting of interventioncharacteristicsspecifi-
callytheir 2activeingredients®andplannedvsactualprocessesf interventiondelivery(e.g.
numberandintensityof treatmentsessionsyemainpoorly reported.Thetemplatefor inter-
ventiondescriptionandreplication(TIDieR) checklistprovidesaframeworkfor reliably
reportingthis information [36]. Using TIDieR within trial reportswill enhancehe capabilities
of future meta-regressioanalyse$o explorethesefactorswith precisionandstatisticapower.
In addition, trialsthat seeko elaborateon how collaborativecareis implementedneedto goa
stepfurther and considerthe potentialmechanism®f actionthroughwhichintervention
effectareproduced[37+£39].Thiswill allowinterventiondeveloperso identify whataspects
of their evidenced-baseteatmentprotocolscanremainthe same(e.g.whenmechanismef
actionrespondto clinicalinterventionashypothesisedyersuswvhich aspectsf the treatment
protocolsneedupdatingwhenhypothesisednechanism®f changedo not respondto clinical
interventionmethod(s)used However our systematiceviewwith meta-regressiofound that
only two thirds of theincludedstudiesmeasureadhangen anti-depressannedicationuse
whichis animportant proceswariable Improvedreporting of patientcharacteristicand
treatmentcomponentsaswellasmeasuringhypothesisednechanism®f changewill more
likely leadto abetterunderstandingpf howto maximisethe benefitsof collaborativecareand
tailor deliveryto meetthe need<f patientg[39].
Nonethelesaneta-regressioremainsreliant on aggregatéeveldataextractedrom across
trials. Observedelationshipsetweeridentified study-levemoderatorsmaybe confounded

Tablel. Multivaria ble meta-regressionmodel threezout@me depressie symptoms

Explanatay Variables Regres®n Coefficient (95%Cl) SE P
Casemanagerentdeliverymethod Telephongvsface-toface) 0.02(-0.09t0 0.14) .06 .681
Recruitmentmethad Systemati¢vs GPreferral) -0.11(-0.25t0 0.03) .06 .106
Interventioncontent Psychothenay or both (vsmedicationonly) -0.04(-0.16to0 0.07) .06 451
Supervisiorfrequency Scheduledvsadhoc) -0.16(-0.27t0 -0.04) .06 .008
Not applicablgvsadhoc) 0.07(-0.21t0 0.34) .14 .579

101compari®ns,|?= 67.93
Key:Cl+Confidenceanterval

https://da.org/10.1371durnal.pon®217948.t001
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Table2. Multivaria ble meta-regressionmodelfourtoutcomeanti-depressanimedicaion use.

Explanatay Variables Relativerisk (95%CI) SE P
Telephonesupport TelephongvsFace-to-face) 0.76(0.64to0 0.91) .07 .002
Recruitmentmethal Systemati¢vs GPreferrd) 1.45(1.16to 1.80) .16 .001

66 comparisors,12=77.1
Key:Cl = Confiderceinterval

https://da.org/10.1371durnal.pon®217948.t002

byindividual patient-levetharacteristicgée.g.gender patientpreferencdor telephonecase
managementpr indeedother between-triacharacteristicge.g.city versugural settings)40].
The potentialfor between-triaconfoundingwasoffsetby our useof multivariablemeta-
regressioranalysedyut unmeasureatonfoundingat the individual and studylevelmaystill
haveoccurred[41]. To truly establishtheimpactof telephonedleliveredcasemanagemenbn
outcomesomparativeeffectiveneseandomisedcontrolledtrials of collaborativecarewhich
directly comparetelephonewith face-to-fac@eliverymethodsareneededWe areawareof
only onesuchdepressioririal to datewhich waspreviouslynot includedin our effectiveness
reviewshecauséhe comparatorwasnot usualcare[42]. The studyfound thattelephonecase
managemenhadlargereffecton depressioroutcomesvhencomparedwith face-to-face
deliverymethodswhenofferedin arural settingin the US.

Interpretation of findings and implications for researchpractice,and
policy
The UK FiveYearForwardView for MentalHealthemphasisethe needto drive andscale
improvementsn mentalhealthservicesvith priorities focusecon accessjualityandintegrated
care[43]. Within this policy contextthereis scopeo prioritise theimplementationof services
thatovercomepracticaland psychologicabarriersto accessingepressiortreatmentg10+16].
Telephonaleliveredcognitive-behaviourgherapy(CBT) is associatedith equivalent
improvementsn depressioutcomesandlower attrition whencomparedwith face-to-face
deliverymethodsput possiblyat the expensef maintaininggainsin depressioroutcomes
whentreatmentends[44]. Thereforetelephonedeliveredcasemanagemenimplementedas
part of acollaborativecareframework,mayimprove depressioroutcomedor up to sixmonths
andpossiblybeyond[45] whilst retainingequivaleneffectsasface-to-faceasenanagementn
this sensetelephonadeliveredcasenanagementaspart of collaborativecare is apromising
interventionto translateinto practicethe goalsof the FiveYearForwardView [43] by providing
aplatformto implementhigh quality mentalhealthcareat scaleandwith reach.
Whenusedaspart of collaborativecare telephonedeliveredcasemanagemenis anaccept-
ableandfeasiblevayto increaseacces$ mentalhealthcareamonghardto reachcommuni-
ties,including low incomeandethnicminority groupswholive in highincomecountries[46].
Thismaypartly oweto thefactthattelephonecontactscanreducestigmaassociatewith
attendancevith mentalhealthclinics[47]. Additionally, telemedicineoffersgreaterchoiceto
peoplewho prioritise accesandavailabilityof service®verthe co-locationof practitionerand
patient[14]. Thetelephonds the mostubiquitouscommunicationtechnologyAdvancesn
connectivityandsmartphonetechnologyhaveledto the rapid spreadof mobile phoneuse.
Globallythe numberof mobiletechnologyserss expectedo surpas$ billion by 2019with
over70%of usersconcentratedn low andmiddle incomecountries(LMIC) [48]. In LMIC
countriesgeographidarriersto accessingnentalhealthcaremight prevailmakingtelephone
deliveredcasemanagementhe optimal wayto deliverstructuredcareplansaspart of collabo-
rativecare.
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However prioritising theimplementationof collaborativecareon the groundsof access
andreachshouldnot compromisepatientcentredcarethat meetgpatients'expectationsaind
preferenceslherelationshipbetweerpatientand practitioner (the therapeuticlliance)isan
important mechanisnfor improving outcomesn psychologicatherapy[49]. For some
patients telephonecasemanagemenaspart of collaborativecaremaybeperceivedastoo
impersonalandanonymouspossiblyreducingopportunitiesfor generatingatherapeuticalli-
ance[50]. However studieshat havequantitativelyassessethis variablereport no significant
differencesn patients'ratingsof alliancebetweertelephoneandface-to-facénterventions
[51,52]. Thereisthenscopeo betterunderstandand modelwhich patientsmight preferor
benefitfrom telephonecaseananagementisingrich datasetsollectedaspart of individual
patientdatameta-analysesf the effectivenessf collaborativecare[53]. In addition,under-
standinghowto optimisethe deliveryof telephonedeliveredcasenanagemenby considering,
for exampledose-responseelationshipausingthe lateststatisticaimodellingtechniquess
needed54]. However to robustlystudythesefactorstheymustbeappropriatelyconsiderecdht
thetrial designphasdq39].

The observatiorthat modeof deliverydoesnot impacton depressioroutcomeshut does
reduceadherenceo anti-depressanmedicationis notable Limited researchn non-mental
healthcaresettingssuggestthat patientsmaypossesslearbeliefsabouthowtheyvaluethe
role of communicationtechnologiesn their care[55]. While telemedicinégs perceivedas
appropriatefor routine consultationsyicher face-to-facexchangebavetraditionally been
associatewith thereceiptof more complextreatmentsThus,usersof healthservicearelikely
to hold avarietyof beliefsregardingremotely-deliverednterventionsdependinguponthe
contextin whichtheir interactionsoccur.Whentelephonenterventionsaredeliveredaspart
of acollaborativecareit is possiblehattheyarepredominantlyseerby patientsand providers
asameango coordinatecareand/or deliverpsychologicatherapiegatherthan monitor med-
icationuseandadherenceHowever this propositionneedgo beempiricallyvalidatedusing
qualitativemethodsto generataeyreaterunderstandingaboutpatientand providerbeliefs
aboutthe merit andvalueof usingthe telephoneaspart of collaborativecare.To achievahese
aims,exploringpatients’perceivedacceptabilityand utility of treatmentinterventionsand
their modeof deliverymayhelpcliniciansidentify potentialbarriersto uptakeandtreatment
fidelity andaddresshesedirectly. Theoreticaframeworkson acceptabilityand utility of treat-
mentinterventionsmayhelpto guideclinicians'linesof Socratiaquestioning56].

Conclusion

This meta-regressioanalysisuggestthat the useof thetelephonedo delivercasenanage-
mentdoesnot reducethe effectivenessf collaborativecareon depressioroutcomesThe
resultsfor depressioutcomeswvereno differentin trials of collaborativecarethat usedtele-
phonecaseananagementhantrialsthat usedface-to-faceasananagementdowever trials
thatusedtelephonaleliveredcase-managementportedreducedadherencéo anti-depres-
santmedicationhighlightingthe needto considerhow the modeof deliverymayshapepatient
andhealthcareprofessionalsinderstandingaboutthe purposeof the casemanagement.
Embeddingelemedicinewithin collaborativecareframeworkshasthe potentialto improve
accesandreachof high qualitymentalhealthcareglobally.
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