


Introduction

In developedcountriesincludingCanada,life expectancyamongindividuals65yearsandolder
hasgrowndueto healthtechnologyinnovationsandadvancementsin publichealthamong
otherfactors[1, 2]. Thepopulationaged60andolderworldwideisexpectedto growfrom 901
million in 2015to 1.4billion in 2030[1]. Theriseof theagingpopulationisassociatedwith
increasednewcasesof cancer,dementia,andmentalillnessamongothers[2]. Olderadultsaged
65±79and80+yearshaveon average3or 4chronicconditions,respectively[2]. Themanage-
mentof newcasesandexistingconditionswill requiresubstantialhealthcareresources[1].

Electronichealth(eHealth)technologiesutilize information andcommunicationtechnolo-
giesto managehealth,delivercare,andmanagethehealthcaresystem[3]. eHealthtechnolo-
giescanplayarole in allowingseniorsto liveathome[3], while increasingtheefficiencyof the
healthcaresystem.Forexample,theymayreplaceface-to-facemeetingswith healthcarepro-
fessionalsandprovidepatienteducation,counselingservices,accessto data(and/orcollection)
andenablehealthinformation sharing.In addition,theycanfacilitatepatientmonitoring (and
support),clinicalexamination,diagnosisandtreatment[3]. Thesetechnologiescanbring the
healthcareproviderandhealthsystemto thepatienttherebyenablingpatient-orientedcare.

Economicevaluationscaninform healthcaredecisionmakersaboutefficientallocationof
scarceresourcesto improvehealthoutcomes.Cost-effectiveness(CE)andcost-utility (CU)
studiesareusuallyusedbydecisionmakersfor valuepropositionof anovelhealthtechnology
[4]. CEandCU analysesquantifycostsandconsequencesusinghealthoutcomes(e.g.life years
savedor functionalimprovement)andquality-adjusted-life-years(QALYs),respectively[4].
In thecomparisonbetweentwo potentialhealthtechnologiesor otherinterventions,theincre-
mentalcost-effectivenessratio (ICER)quantifiesthedifferencein cost(ΔC) dividedby thedif-
ferencein their effect(ΔE) [4]. An interventionisconsideredcost-effectiveif theICER(ΔC/
ΔE) is lessthanapredeterminedmaximumamount(λ) thepayeriswilling to pay(WTP) for a
gainin healthoutcome(i.e.ΔC/ΔE<λ) [4]. Healthcaredecisionmakersmostwidelyusethe
ICERto makedecisionson adoptionandreimbursementof healthtechnologies[4]. Theobjec-
tiveof thisstudywasto systematicallyreviewandappraisethequalityof CEor CU studies
assessingeHealthtechnologiesin studypopulationsinvolvingolderadults.Moreover,we
examinedtheliteratureto knowwhetheranyconclusionon CEor CU canbemadeon theuse
of eHealthtechnologiesin olderadults.

Methods

Literature search strategy

Thissystematicreviewisreportedin accordancewith thereportingguidanceprovidedbythePre-
ferredReportingItemsfor SystematicReviewsandMeta-Analysis(PRISMA)statement[5]. An
experiencedhealthsciencelibrariansearchedtheliteraturepublishedbetweenJanuary1st, 2000to
October4th, 2016in thefollowingelectronicdatabases:Medline,EMBASE,CINAHL, NHSEED,
andPsycINFO.Innovationsin eHealthtechnologieshaveevolvedconsiderablyovertheyears;
therefore,wedecidedto limit theliteraturesearchto articlespublishedin 2000or later.Thesearch
usedtextwords'assistivetechnology','sociallyassistiverobots','mobilehealth','mobilerobot',
'smarthomesystem','telecare','telehealth','telemedicine','wanderpreventionsystems','mobile
locatordevices','gps','locationbasedtechnology','mobileapps','mobileapplication','cellphone',
'webbased','internet', 'mhealth','m health',̀ eHealth'or 'ehealth'crossreferencedwith 'older
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adult','elderly','seniors',or 'olderpatient'and'costeffective','costutility', or 'economicevalua-
tion', S1Text.Thereferencelistsof theincludedstudieswerehandsearchedto identifyadditional
publications.

Selection of studies

Thisreviewfocussedon studiesthatconformsto PICO(population,intervention,comparison,
andoutcomes)criteriaolderadults,eHealthtechnologies,standardor usualcareandICER,
respectively[6, 7]. Therefore,this reviewfocusedon theICERastheoutcomeof interest.

Two reviewersreviewedtitles,abstracts,andfull textarticles.Titlesandabstractswere
screenedfor relevancebasedon theresearchquestion.Any articlesthatmetall of theinclusion
criteriawereretainedfor full text review.Thereviewersindependentlyreadfull textof eligible
articles.Disagreementswereresolvedbyconsensusbetweenthetwo reviewers;wheretheydid
not reachconsensus,thiswasadjudicatedbyathird reviewer.

Followinginclusion/exclusioncriteriawereconsideredto identify relevantstudies:

Inclusioncriteria-

1.Peerreviewedstudiespublishedin English.

2.CEor CU studiesof eHealthtechnologiesthatwasconductedalongsideaclinical trial or
basedon simulationmodeling.

3.Studypopulationincludedolderadultsthat is, individualson averageaged60yearsor older.

Exclusioncriteria-

1.Lettersto theeditor,conferenceabstracts,reviewarticleswithout originaldata,or greyliter-
atureand/or reports.

2.ICERnot reported.

3.Costanalysisstudies(i.e.studieswhichmeasuredor comparedcostswithout health
outcomes).

Data abstraction

Dataabstractionfor eachof thestudiesin thereviewincludedthefollowing information:
country,yearof publication,intervention,comparator,disease,meanage,samplesize,effi-
cacy-effectivenessstudydesign,CEor CU method,perspective,time horizon,yearof costing,
ICER,andfundingsource.

Quality assessment

WeusedtheConsolidatedHealthEconomicEvaluationReportingStandards(CHEERS)state-
mentto appraisethequalityof reportingof thestudies[8]. TheCHEERSstatementincludes
24itemsthatappraisesanarticleon thefollowingcriteria:(i) title andabstract,(ii) introduc-
tion, (iii) methods,(iv) results,(v) discussion,and(vi) fundingandconflict of interest[8].

Results

Overview of studies included

Of the1474recordsidentifiedafterremovingduplicates,14potentiallyrelevantfull textarti-
cleswerereviewedfor eligibility, of which11studiesmetour eligibility criteriaandwere
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includedin thereview(Fig1).Theeffectiveness(or efficacy)dataof two CEstudieswerebased
on observationalstudiesandtherestwerebasedon singlerandomizedcontrolledtrials,
Table1.Themeanagerangeof thestudypopulationfor interventionandcontrol groupswere
64.5to 75.9and64.2to 73.2years,respectively,Table1.Thesamplesizesin theintervention
andcontrol groupwere(n = 24to 1699)and(n = 21to 1692),respectively,Table1.

eHealthtechnologiesevaluatedweretelehealth[9±12],acomputerizeddecisionsupport
system[13], telemonitoring[14,15],web-basedphysicalactivityintervention[16], telecare
[17], andinternetdeliveredcognitivebehaviortherapy(iCBT) [18,19]comparedwith usual
(or standard)carein patientswith diabetes[9, 13,16,17],congestiveheartfailure[14,15,17],
cardiovasculardisease[11,12],coloncancer[16], breastcancer[16], acutemyocardialinfarc-
tions[16], stroke[16], chronicobstructivepulmonarydisease[10], generalizedanxietydisor-
der [18], anddepression[19]. Thesestudieswereconductedfrom theperspectiveof public
healthcaresystem(i.e.TheNetherlands[13,16],Canada[15], United Kingdom[11,12,17],
Spain[10], andAustralia[18,19]).Two studiesusedsimulationmodeling[11,16],ninestud-
iesusedstatistical(regression)modeling[9, 10,12,14,15,17±19],andoneusedbothsimula-
tion andregressionmodeling[13] to predictcostsandQALYs.Thetime horizonof analysis
were4-months[10], 1-year[9, 12,14,15,17±19],5-years[16], 10-years[16], andlifetime[11,
13,16].Thechoiceof time horizonusedin theanalysiswasnot justifiedby thesestudies.Most
of thestudiesincludedin thereviewwerefundedbypublicagencies[9±12,16,17],followed
bynon-profit organisation[18,19],private[13], andmixed(privateandpublic) [14].

Quality assessment of the included studies

Thereportingqualityof thestudiesispresentedin Tables2,S1andFig2 whichreflectsthe
strengthsandlimitationsof thesestudies.Themajor findingsaresummarizedbelow.

Study objective, population characteristics and comparators. Thefindingsof aCEor
CU studymayvarybasedon thecharacteristicsof thepopulationincludedin astudy.Mostof
thestudiesincludedin thereviewclearlystatedtheir objectivesandpopulationcharacteristics.
Onestudydid not clearlystatethestudyobjective[16], two studiesinadequatelydescribed
studypopulationcharacteristics[10,17].Fourstudiesdid not clearlydescribethecomparator
(e.g.usualcare)againstwhichtheinterventionof interestwascompared[10±12,15].

Study perspective. Theperspectiveof astudyguidesthecostcomponentsandoutcomes
to beevaluatedbyastudy.Mostof theseconsideredthehealthcareperspective;hence,the
broadersocietalperspectivewasnot represented.Two studiesdid not clearlystatetheperspec-
tiveof thestudy[9, 16].However,thereportingindicatesthesestudies[9, 16]weremostlikely
conductedfrom thehealthcaresystemperspective.

Source of efficacy or effectiveness data. All includedstudieswerebasedon singleexperi-
mental[10±19]or non-experimental[9] study.Thestudydesignto evaluatetheefficacyor
effectivenessof thesetechnologieswasadequatelydescribedwithin theword limit of thejour-
nals.However,thesestudiesdid not clearlystatewhysingleefficacyor effectivenessstudywas
usedto understandwhetherthebestavailableevidencewasconsideredfor thedecisionprob-
lemaddressedby thestudy.Further,experimentaldesignscomprisedof randomizedcontrol
trials(RCTs)[10,13±16,18,19]andpragmatictrials [11,12,17].Of note,in contrastto RCTs,
pragmatictrialshavegreaterexternalvalidity whichbetterreflectsrealworld scenarios.

Preference based health outcomes. All studiesmeasuredQALYsto quantityhealthout-
comespertainingto theinterventionof interestandthecomparator.Moststudies[9±12,14,
15,17±19]reportedthepreferencebasedinstrument(e.g.SF-36or EQ-5D)usedto generate
QALYs.In addition,fewstudies[11,12,14,18,19]havereportedusingcountryspecificvalue
setsto reflectthelocalcontext.Thesestudiesdid not clearlystatethepreferenceelicitation
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methodsusedby theinstruments(e.g.standardgambleor time tradeoff) to realizewhether
theinstrumentcanadequatelyrepresentdecisionunderuncertainty[4].

Measurement of resource use and costing. Fewstudies[10,14±16,18,19]clearly
describedhealthcareresourceuseandcostcomponentsconsideredto addresstheir research
question.Theyearof costingto addressinflation wasreportedbymostof thestudies[10±12,
14±17].Thesestudiesdid not clearlystatewhethercostingwasbasedon top-downor micro-
costingwasnot clearlystatedby thesestudies[7]. Thereviewidentifiedselectivereportingon
healthcareresourceuseandcostcomponentsby thestudies.

Methods for base case and uncertainty analysis. Theincludedstudiesanalyzedpatient
leveldatato estimatetheICER.Studieshaveusedeitherregression[9, 10,12,14,15,17±19],
simulationmodeling[11,16]or both [13]. Thesestudiesusedvariousregressionmethodsto
addressspecificdatarequirement(e.g.clustering,correlationbetweentheerror termsand
costsor QALYsetc.).Two studies[13,14] reportedtheinfluenceof patientsubgroupson the
ICER.Thesestudiesusedbootstrappingto estimate95%confidenceintervalto reflectthe
uncertaintyassociatedwith theestimate.

Themodelbasedstudies[11,13,16]did not clearlydescribethemethodsusedto estimate
modelparameters,list of parametersandstatetransitionprobabilitiesusedto developthe
model.Schematicrepresentationof themodelindicatinghealthstatetransitionsconsidered

Fig 1. Study selection and identification flowchart.

https://doi.org/10.1371/journal.pone.0198112.g001
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Table 1. Characteristics of the included studies.

Author,

country, year

Intervention vs.

comparator

Disease Mean

age,

years

(SD)

Sample

size

Efficacy-

effectiveness

study design

Modeling

method

Perspective Time

horizon

Year of

costing

ICER Funding

source

Barnettetal.,
USA,2007[9]

Care
coordination/
hometelehealth
(CCHT)

Chronic
disease(e.g.
diabetes)

68.2
(9.2)

370 Pre-post
analysis

Regression
analysis

NR 1-year NR $60,941
/QALY

Public

Cleveringa
etal.,The
Netherlands,
2010[13]

Diabetescare
program(DCP)
vs.Usualcare
(UC)

Diabetes DCP-
65.2
(11.3)
UC-65.0
(11.0)

DCPÐ
1699
UCÐ
1692

RCT Micro-
simulation
and
regression
analysis

Dutch
healthcare

Lifetime NR €38,243
/QALY

Private

Boyneetal.,
The
Netherlands,
2013[14]

Telemonitoring
(TM) vs.Usual
care(UC)

Congestive
heartfailure

TMÐ
71.0
(11.9)
UCÐ
71.9
(10.5)

TMÐ
197
UCÐ
185

RCT Statistical
method

Dutch
healthcare

1-year 2008 40,321
/QALY

Publicand
private

Cui etal.,
Canada,2013
[15]

Standardcare
+ HealthLines
(HL) vs.
Standardcare
+ HealthLines
+ in house
monitoring
(HLM) vs.
Standardcare
(SC)

Congestive
heartfailure

Overall
Ð75
(12)

HLÐ61
HLMÐ
58
SCÐ55

RCT Regression
analysis

Healthcare 1-year 2005 $2,975/
QALY
SC
dominated
by HL and
HLM

NR

Peelsetal.,
The
Netherlands,
2014[16]

Print delivered
instructions
(Print) vs.
Webdelivered
instructions
(Web)
vs.
Usualcare(UC)

Metabolic
equivalents
of physical
activityfor
chronic
diseases

PrintÐ
63.1,
64.0
(8.7,
9.4)
WebÐ
61.8,
60.8
(7.1,
7.5)
UCÐ
64.2
(9.5)

PrintÐ
439,435
WebÐ
423,432
UCÐ
411

RCT State
transition
simulation
modeling

NR Lifetime 2011 Print -
7,500/
QALY
Web-
10,100/
QALY

Public

Henderson
etal.,UK,
2014[17]

Telecare(TC) vs.
Usualcare(UC)

Chronic
disease(e.g.
diabetes,
heartfailure
etc.)

65±74² TCÐ
1276
UCÐ
1324

Pragmatic
RCT

Regression
analysis

National
Health
Serviceor
local
authorities

12-months 2009-
2010

£297,000/
QALY

Public

Author,
country,year

Intervention vs.
comparator

Disease Mean
age,
years
(SD)

Sample
size

Efficacy-
effectiveness
studydesign

Modeling
method

Perspective Time
horizon

Yearof
costing

ICER Funding
source

JoÂdar-Sa
Ânchezetal.,
Spain,2014
[10]

Telehealth (TH)
vs.
Control group
(CG)

Chronic
obstructive
pulmonary
disease

THÐ
74.4
(7.6)
CGÐ
70.8
(10.4)

THÐ24
CGÐ21

RCT Statistical
method

National
Health
Service

4-months 2014 223,726/
QALY

Public

(Continued)
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andpotentialtransitiontrajectorieswerenot reported.Inadequatereportingwasobserved
with regardto uncertaintyanalysis(deterministicor probabilistic)[11,13,16].Forprobabilis-
tic sensitivityanalysistheparameterdistributions,rangesetc.usedto assessuncertaintywas
not reported[11,13,16].Theuncertaintywith thedatawasreflectedby95%confidenceinter-
val.Costeffectivenessacceptabilitycurveswerereportedto highlight theprobabilityof the
eHealthtechnologybeingCEatvaryingthresholdsof willingness-to-pay[11,16].

Discussion

CEor CU studiesareimportant to assessthevaluefor moneyof novelhealthtechnologiesand
arewidelyusedfor theadoptionandfundingdecisionsbygovernments,stakeholders,insur-
ers,andhealthpolicymakers[4, 7]. Thisstudysoughtto systematicallyreviewandcritically
appraisetheexistingliteratureon CEor CU of eHealthtechnologiesinvolvingolderadults.
Elevenstudiesincludedin thereviewevaluatedvariouseHealthtechnologiesandcomparators
in themanagementof chronicdiseases,usingdifferentoutcomes.TheCHEERSstatement[8]
helpedassessthequalityof reportingof thesestudies.

Mostof thestudiesincludedin this reviewusedtheclinicalevidencegeneratedbyasingle
RCT.Therefore,generalizabilityof findingsis limited sinceRCT'sarecontrolledstudiesand
maynot representroutineclinicalpracticewell.Themajority of thestudieslackeddetailed
descriptionon unit costs,datasources,andcostcalculations.Themethodologyusedto calculate
costscansignificantlyinfluencetheoverallcostestimates.It ispossibletheword limit of journals
maypreventauthorsfrom providingdetaileddescriptionof healthservicesresourceuse,corre-
spondingunit cost,andcostcalculation.However,reportingthesedetailscanhelpdecision
makersunderstandwhatcostswereconsideredfor theanalysesandtheextentto whichtheyare

Table 1. (Continued)

Author,

country, year

Intervention vs.

comparator

Disease Mean

age,

years

(SD)

Sample

size

Efficacy-

effectiveness

study design

Modeling

method

Perspective Time

horizon

Year of

costing

ICER Funding

source

Dearetal.,
Australia,
2015[18]

Internet
deliveredCBT
(iCBT) vs.
Waitlist control
(WC)

Generalized
anxiety
disorder

iCBTÐ
65.4
(4.7)
WCÐ
65.5
(5.8)

iCBT±
35
WCÐ
37

RCT Regression
analysis

National
health
provider

12-months NR $8,806/
QALY

Non
government
organization

Titov etal.,
Australia,
2015[19]

Internet
deliveredCBT
(iCBT) vs.
Waitlist control
(WC)

Depression iCBTÐ
64.5
(2.6)
WCÐ
66.2
(3.8)

iCBTÐ
27
WC±25

RCT Regression
analysis

National
health
provider

12-months NR $4,392/
QALY

Non
government
organization

Dixon etal.,
UK, 2016[11]

Healthlines
service+ usual
care(HL) vs.
UsualCare(UC)

Cardio
vascular
disease

MenÐ
67
Women
Ð69

HL-325
UC-316

Pragmatic
RCT

Regression
analysis

UK
National
Health
Service

Lifetime 2012-
2013

£2,091/
QALY

Public

Dixon etal.,
UK, 2016[12]

Healthlines
service+ usual
care(HL) vs.
UsualCare(UC)

Cardio
vascular
disease

67.2 HL-325
UC-316

Pragmatic
RCT

Cohort
simulation
model

UK
National
Health
Service

12-
months

2012-
2013

£10,859/
QALY

Public

SDÐstandard deviation,RCTÐrandomizedcontrol trial, ICER±incremental costeffectivenessratio,NRÐnot reported,QALYÐquality adjustedlife year,²most

commonagegroup

https://doi.org/10.1371/journal.pone.0198112.t001
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pertinentto their settings.Mostof thestudiesusedatime horizonof 1-yearandfailedto assess
long-termcostsandQALYs.Further,therationalefor thechoiceof time horizonfor theanaly-
seswasnot statedbythesestudies.Thechoiceof time framemayinfluencestudyfindings.
Giventhat thesestudieswereconductedin patientswith chronicdiseases,alongertime horizon
will bepreferredto adequatelyrepresentlongterm healthservicesuse,costs,andQALYs.

Studiesidentifiedin this reviewwereconductedin variouscountries,in thecontextof
thosecountries'healthcaresystems.Applyingresultsfrom differingcontextsisdifficult dueto
variationsin clinicalpractice,unit costs,healthcaredelivery,andperspectiveof analysis,
amongothers.Consistentacrossstudieswasalackof reportingon thefeasibilityof adopting
thesetechnologiesbasedon economicandorganizationalfactors.Forexample,whetheradopt-
ing thesetechnologieswill leadto anincreasein healthcarespendingor in resourcesfor staff
training andchangemanagement(amongothers)wasnot discussed.Suchinsightwill help
decisionmakersto decideuponvariousscenariosto considerwhileadoptingandimplement-
ing thenoveltechnologyinto their specificcontext.

Therearelimitationsassociatedwith thissystematicreview.First, peer-reviewedstudies
publishedin Englishwereconsideredfor thisstudy.Therefore,studiespublishedin otherlan-
guageswereexcludedbyour searchstrategy.Second, our eligibility criteriawasmetbyeleven
studiesthatevaluatedarangeof eHealthtechnologiesin themanagementof chronicdiseases.
Therefore,wewerenot ableto categorizeeHealthtechnologiesby thetypeof technologyor
diseasemanagement.Moreover,includedstudieswereof varyingmethodologicalrigor

Table 2. Quality assessment of included studies using CHEERS statement.

Section/item Percentage (%) of studies

Adequately

reported

Inadequately

reported

Not

reported

Not

applicable

Title and abstract Title 100 - - -

Abstract 100 - - -

Introduction BackgroundandObjectives 91 - 9 -

Methods Targetpopulationandsubgroups 82 18 - -

SettingandLocation 100 - - -

Studyperspective 82 - 18 -

Comparators 64 - 36 -

Timehorizon 100 - - -

Discountrate 27 - - 73

Choiceof healthoutcomes 100 - - -

Effectiveness 100 - - -

Preferencevaluation 55 36 9 -

Estimateresourcesandcosts 64 9 27 -

Currency,pricedate,conversion 64 - 36 -

Choiceof model - - 27 73

Assumptions 18 - 9 73

Analyticalmethods 64 27 9 -

Results Studyparameters - - 27 73

Incrementalcostsandoutcomes 100 - - -

UncertaintyÐsinglestudyor modelbased 64 18 18 -

Heterogeneity 27 - 73 -

Discussion Studyfindings/limitations/generalizability/current knowledge 100 - - -

Other Sourceof funding 91 - 9 -

Conflict of interest 73 - 27 -

https://doi.org/10.1371/journal.pone.0198112.t002
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makingit difficult to comparestudyfindings.Third, this reviewincludedCEor CU studiesof
eHealthtechnologiesthat includedolderadults.Therefore,inclusionof otheragegroupscan
potentiallyresultin morearticles.Finally, wedid not reviewthegreyliterature.

In light of thelimitationsof theexistingevidence,moreresearchon thecost-effectiveness
of eHealthtechnologiesiswarranted.Futurestudiescanpotentiallyconsiderthefollowing:
conformto reportingstatement[8] to demonstratemethodologicalrigor, meta-analysis(data
permitting) to synthesizetheclinicalevidenceor userealworld data,descriptionsof valuation
of healthservicesuseandcorrespondingunit costsandcostingmethodology,adequatecharac-
terizationof uncertaintywith studyfindingsusingdeterministicor probabilisticanalysis,anal-
ysisfrom differentperspectives,anduseof longertime horizonsaccountingfor various
pathwaysusedin routinediseasemanagement[20]. In orderto supporthealthyagingin place,
it will alsobehighlyrelevantto evaluatethecost-effectivenessof usingeHealthtechnologiesto
deliverintegratedcarein olderadultsaffectedbyAlzheimer'sdisease,arthritis,andother
chronicdiseases.Futurestudiesmayextendtheir analysisbeyondªsingle-point-in-timeº[21]
technologyadoptiondecisionmaking[20,21]andaddressquestionsfrom variousperspectives
(stakeholder,patient,public,healthsystem,payerand/or industry)basedon thecontext[22],
continuumof careandlife cycleevaluationof ahealthtechnology[20].

Conclusions

eHealthtechnologiescanbeusedto provideresourceefficientpatient-orientedcare.This
reviewidentifiedgrowinguseof thesetechnologiesin themanagementof chronicdiseasesin
studypopulationsincludingolderadults.Giventhelimitationsof thesestudies,thereisalack
of convincingevidenceto concludewhethertheuseof eHealthtechnologiesto deliverhealth
careto olderadultswill demonstratevalueatanyacceptablelevelof investment.It is important
to improvethemethodologicalrigour andreportingof CEor CU studiessothatdecisionsto
useeHealthtechnologiesareinformedbyconvincingevidenceof avalueproposition.In

Fig 2. CHEERS statement quality results. Items:(1) Title, (2) Abstract, (3) Background andObjectives,(4) Target
population andsubgroups,(5) SettingandLocation,(6) Studyperspective,(7) Comparators,(8) Timehorizon,(9)
Discountrate,(10)Choiceof healthoutcomes, (11)Effectiveness,(12)Preferencevaluation,(13)Estimateresources
andcosts,(14)Currency,pricedate,conversion,(15)Choiceof model,(16)Assumptions,(17)Analyticalmethods,
(18)Studyparameters, (19)Incremental costsandoutcomes, (20)UncertaintyÐsinglestudyor modelbased,(21)
Heterogeneity,(22)Studyfindings/limitations/generalizability/currentknowledge,(23)Sourceof funding,(24)
Conflict of interest.

https://doi.org/10.1371/journal.pone.0198112.g002
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addition,studiesshouldevaluatethelong-termclinicalandcost-effectivenessof thesetechnol-
ogiesalongthecontinuumof carefrom healthcareand/orsocietalperspectives.
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