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Abstract
Aim. To reviewthequantitativeevidenceconcerning theffectsof nonpharmacological
interventions.on reducingpahy in personsvith dementiaBackground. Apathy, aprevalent
behavioraymptomamong personsith AlzheimerDiseaseis definedasa disorder of
motivationwith.deficitsin behavioral, emotional and cognitive domains srabssociatedavith
serioussocialand physicabbstaclesNon-pharmacological interventions show pronease
symptom contromodalitiesamong persongith dementiaDesign. Quantitativesystematic
review.Data sour ces. CINAHL, PubMed PSYCHinfoand Cochrané&rials databasewere
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searchedor published English-languagesearchnclusive througibecembe014,with no
earlyyearlimiters set.Review methods. Comprehensiveearcheyieldedsixteeninternational
randomizeccontrolledtrials or quasiexperimentastudiesbasedoninclusioncriteriaand a
rigorousquality appraisaprocess.Results. A narrativesummaryanalysisevealedhatnon-
pharmacological interventiorier apathyvariedsubstantially anthckedspecificity, conceptual
clarity andweremethodologicallyheterogeneouselectinterventionsdemonstrated
effectivenesshutlackedsystematidong-termfollow-up. Limitationsinclude publication bias
andlack of‘ametaanalytic approach due the methodological heterogeneity of included
studies Canclusion. Studyresultsdemonstratpromisefor the use of non-pharmacological
interventionsparticularlymusicbasednterventionsin reducing apathievelsin individuals
with dementialnterveningto reduce apathgnay have a positivelinical impactandhealthcare
providers should bencouragedo incorporatepositive sources ointerestandintellectual
stimulationinto care.However futureresearchs neededo examine thetiologicmechanism
andpredictorsof apathyto improve evidencéasednterventions andpecificity andto
optimize desage antiming of non-pharmacologicahterventionsacrosghe diseasdrajectory.
K eywor ds:"Literaturereview, systematiageview,dementiaAlzheimers diseasegerontology,

apathy, passivity, nopharmacologicalpursing
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SUMMARY*STATEMENT

Why isthisresearch or review needed?

Apathyin personsith dementia andystematignterventiongo reducethe behavioral
symptom among the populaticarepoorly understood.

Norrpharmacological interventiorisr apathy among personstivdementiehaveshown
promiseassymptomcontrolmodalities,but have nobeencomprehensively and

systematicallyreviewedto date.

What arethekey findings?

Theresultsof multiple, high-quality studiessuggesthatselectechonpharmacological
interventions particularlymusicbasednterventionsareeffectivein reducing apathy
among personwith AlzheimerDisease.

Ner-pharmacological interventiorisr reducing apathy among persavish dementia
vary widely in participantselectionmeasuremeruf apathyjnterventiondelivery,
appreach, duration and dosage.

Rigorous interventiostudieswith theinclusionof adequate follow-ugpcusedon non
pharmacological interventiorisr reducing apathin personsith dementiaarelacking
in the publishediterature.

How should thefindings be used to influence policy/pr actice/r esear ch/education?

Healtheareproviders should bencouragedo introduce positive sources ioterestand
intellectualstimulationto personsvith dementiavho areexperiencingapahy.
Futureresearchs neededo examine thetiologicmechanismand predictors of apathy,
aswell'asto optimizespecificity, dosage antiming of non-pharmacological

interventionsacrosshediseasdrajectory.

INTRODUCTION
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Dementiais awidely usedtermencompassingarious ageelatedneurodegenerative
disorderscharacterizedby the individualsprogressive lossf cognitiveandfunctionalability.
Alzheimerdiseas€AD) is a highlyprevalentagerelatedneurodegenerative disorder and
subtype of dmentia. AD currentlyaffects35.6million persons worldwide and tipeevalences
expectedo rapidly rise (Princeet al. 2013).The World HealthOrganizatiorestimateshat 81.1
million peoplewill_beliving with dementia by 204Qyith theincreasegrealenceprimarily
attributédtothe global aging populatigimtiaz et al. 2014).Furthermoretheprojected
increase@revalencevill have a worldwideconomidmpact,ascostsof carefor individuals
with dementiaareexpectedo risedramaticallybeyond theotal 2010 worldwidecostsof
dementigestimatedat $604billion US dollars(Wimo et al. 2013).

AD'is'initially characterizedby subtleandoftenpoorly recognizednemoryfailure, but
becomesncreasinglysevereprogressivelydestroying neurons the cortexandlimbic
structuref thebrainandimpactingareagesponsibldor learning,memory,behavior, emotion
andreasoning Aderinwaleetal. 2010,Bird 2010).Thereis currentlyno curefor this devastating
diseaséNationallnstituteon Aging[NIA] 2015). Current dementi@searcthasmovedbeyond
identificationofipotentialrisk factorstowarddevelopingboth pharmacological andon
pharmacelegical interventiorie prevent oidelaythe onsebf dementiaeandto manage
associatedehaviorasymptomgImtiaz et al. 2014).Individualswith increasingcareneeds or
disturbingbehaviorakymptomssuchassleeplessnesagitation, wandering, anxiety, apathy,
anger, odepressiorfLyketsoset al. 2002,Megaet al. 1996,NIA 2015)areoftenplacedin
facilitiesthatprevide asafeand supportive environmeasthey becomencreasinglydependent
throughouthecourse of theliseas€NIA 2015).

Background

Apathy, a disorder ahotivationwith deficitsin behavioral, emotionandcognitive
domainsjs.aprevalent behavioraymptomamong personsith AD, reportedlyoccurringwith
varying seyverityin over 90% of personsith AD acrosshediseasdrajectory(Benoitetal.
2008,Megaetal. 1996). Conservativestimatesuggesapathyoccurrencet closerto 30%
(Lyketsosetal,2002. Among asampleof individualswith AD, prevalence of apathy ranged
from 53.0% (n=35hasmeasuredy the Neuropsychiatric Inventory-Nursirtgomeversion(NPI-
NH) Apathysubscaldo 71.4% (n=15psmeasuredy the Apathy InventorflA) in asubsebf
the 66participantgGoris 2013).Additionally, the literaturesupports aistinctionamong apathy
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and other neuropsychiatsymptomsexperiencedy individualswith dementigSelbaek&
Engedal 2012).

While common, apathis anunderrecognizecheuropsychiatric behavian personsvith
AD (Landesetal, 2001,Lerneretal. 2007,Megaet al. 1996,Monastercet al. 2006, Robereét
al. 2010)anda,significantpredictorof accelerate@motional and cognitive decliri8tarksteiret
al. 2006). Apathy negativelynpactsseveralfunctionalhealthoutcomes among individuals
diagnosedvith"AD (Lam et al. 2008).Specificconsequences of apatfoy personswith
dementia include physical deconditionifajure of rehabilitation,decreasegerformance of
activitiesof daily living, uncooperativenessith care,combativenesandsocialisolation(Politis
etal. 2004): ApathyalsopresentsaregivingchallengegKauferetal. 2000, Sanderst al. 2008),
aspersonwith/”AD may be depressed, disengagedindlifferent(Marin 1996,Strauss Sperry
2002). Caregiver burdenayleadfamily memberdo morequickly institutionalizepersonavith
AD, creatingincreasedylobalhealthcarecostsand us€Alzheimer'sAssociation2015, Bakker
etal. 2013).

Emerging evidence supports apa#t®a nursingsensitiveoutcome and non-
pharmacolegieal interventions show proméssymptomcontrolmodalitiesamong personaith
AD (Brodaty& Burns2011, Chungetal. 2002,Lerneretal. 2007,Politiset al. 2004,Verkaik et
al. 2005,Wells & Dawson2000, Woocet al. 2009).Non-pharmacologicainterventionsor
behaviorasymptomsn dementianayalsohelpimprovecaregivereactiondo negative
neuropsychiatric sympton{Brodaty& Arasaratnan2012).Theseinterventionsoften build
uponretainedeapacitiesncludingselectedself-care,social,interactionalandinterpretive
abilities (Wells& Dawson2000, Woocket al. 2009).However,personsith dementiaoften
become dependent on oth&rsully expressheseretainedcgpacities(Landesetal. 2001, Wood
etal. 2009).Individually tailorednon-pharmacological interventionsay theneffectively
improvequality.of life and reducsocialisolationamong personsith AD (Lerneretal. 2007).

While healthcareproviders should bencouragedo introducesource®f pleasureand
intellectualstimulationto personswith apathy(Ishii et al. 2009), ebetterunderstandingf the
etiology, measuremerdndrisk factorsfor apathyis neededo inform the development and
tailoring of pertinennon-pharmacologicahterventions Systematiageviewsfocusing on
specificnon-pharmacological interventiofe apathy suchasSnoezlerbasedcare(Chungetal.
2002)or theeffectsof non-pharmacologic methods dapressedaggressive andpatletic
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behaviors of personsith dementigVerkaik etal. 2005)havebeenpublished. Ametaanalysis
focusedon non-pharmacologiaterventiongo reduceseveraineuropsychiatrisymptomsn
peoplewith dementiadeliveredspecificallyby family caregiversis alsoavailablein the
literature(Brodaty & Arasaratnan2012). Brodaty and Burns (201dgrformeda systematic
review of 56.aon-pharmacologic interventistudiesrelatedto the managementf apathyin
dementiaHowever,apathywasnot aprimary outcomeof themajority of interventiongBrodaty
& Burns'2011).

Thisreview expands upon previowgork to include currentesearctand a focus on
studieswith apathyasa primary outcomeaswell asto providean examination of dementia
classificationefpartidpants,apathymeasuremertools andnterventiondosage. A rigorous
guality appraisaprocessvasalsousedto minimize biasat the individual studylevel. An
improved understanding of tis¢rengthsandlimitations of the evidence underlying current non-
pharmacologicainterventiongo reduceapathy among persomsth dementichasthe
opportunityto inform futureresearchwith potentialfor a positiveimpactat the international
level.

THE REVIEW
Aim

Thepurpose othis quantitativesystematiageviewwasto evaluatetheevidence
concerninghe effectsof non-pharmacological interventions reducing apathin personswith
dementiaThefollowing specificresearclguestionsvereaddressediVhat non-pharmacological
interventionsexistto reduceapathyin personsith dementia®hatnon-pharmacological
interventionsareeffectivein reducing apathin this populationHow does apathyneasurement
varyin studies of theffectsof non-pharmacological interventions apathyin personsith
dementia?

Design

ReMew guestionsverepursuedn the contextof published method®r usein evaluating
guantitativedata.Criteriaweredevelopedor studyinclusion and studiesereselectedaftera
comprehensive datearch(O'Connoretal. 2011). Studiesvith bothrandonized and non-
randomized control groupgereincludedin thereview (Effective PracticeandOrganisatiorof
CareGroup[EPOC],2013. Datawereanalyzedor quality andminimizationof bias(Effective
PracticeandOrganisatiorof CareGroup[EPOC],2015)and findingsweresummarizedn text

This article is protected by copyright. All rights reserved



Running headNON-PHARMACOLOGICAL INTERVENTIONSFORAPATHY 8

andtables(Schunemanetal. 2011). Datainterpretatiorandthedrawingof conclusionsvere
guided by recommendatiofi®m the Cochran€ollaboration(Schunemanetal. 2011),with
datareportedaccordingo the Prefered Reportingltemsfor SystematidReviewsandMeta
AnalysesPRISMA) (Moheretal. 2009).
SearchMetheds

A thoroughsearchof theCINAHL, PubmedPSY CHinfoand Cochran&rials databases
wasconductedo identify original researctpublished througbecembe 2014,with noearly
yearlimiters'set.To ensurea comprehensiveearchtheauthorsconsultedvith amasters
prepareduniversitybasedibrarian. Keyword andcontrolledvocabularysearchingyf Medical
Subject Heading@MeSH) searchstrategiesvereused Handsearchesiang referencdists were
conductedo‘ensurean exhaustiverepresentationf relevantstudiesbut did notyield additional
studiesmeetinginclusioncriteria. Previously publishedystematiadeviewsonrelatedcontent
(Brodatyetal. 2011, Chungetal. 2002,Verkaik et al. 2005)wereexaminedor additional
referencesln eachcase thereferencedid notmeetinclusioncriteriaor wasalreadyincludedas
part of thereview. Pleaseseeonline supplementdiles for additionalinformation.

Studieswereincludedin thereviewif: (1) thedesignwaspreferablyaRCT, but
minimallysncluded sseparateontrol or comparison groug a randomizedrossover design;
(2) a non-pharmacologicaiterventionwastested;(3) focuswason apathy opassvity in
dementiaf4) the populatiorwaslimited to olderadults; and5) publicationoccurredn apeer
reviewed English-languag@urnal. Thus,descriptiveor qualitativeinvestigations, studiasith
alack of foeusrerapathy/passivityn dementiastudies without aseparateontrol or comparison
group andackof crossover design, pharmacologicail medicalinterventionstudiesand those
involving @nly caregiversor physiciansvereexcluded. Additionallystudiesfocusing on
neurological disorderstioerthanAD or unspecifieddementige. g. Huntington’disease,
Parkinson'dliseasejvereexcluded.
SearchOutcome

Theelectronicdatabassearchresultedn 1,677 publications ovhich 1,648 did notneet
specifiedin€lusioncriteria(Figurel). As advisedby themastersprepareduniversitybased
librarian,‘nonpharmacologicalandrelatedtermswerenotusedin the searchThis strategywas
time intensive, but producadorecomprehensiveesults.Firstandsecondauthors
independentlyeviewedall 1,67 7titles andabstractsAny discrepanciesegardingnclusionor
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exclusionasrelatedto the establishedriteria, werediscusse@ndresolved.The authorsagreed
that 29abstractsnetinclusioncriteriaand 1,648 did not.

All 29 articlesmeetinginclusioncriteriawere obtained andeadin their entirety.After
the sametwo authors independentcreenedhesepapersthey metandcomparedesults.
Elevenadditionalstudiesverethen excludedor various reasond-igurel). Specifically,a
single studylackeda control groupwhichwasonly evideniafterthearticlewasreadin its
entirety(Schneider &amp2003. Threepapersvereexcludedbasedon study design
(Fitzsimmons& Buettner2002, Moyleet al. 2013,0rsulicJerasetal. 2000) andinglestudy
wasexcluded du¢o the use of anedicalintervention(Suemotcetal. 2014). Alack of focus on
apathy omassivityin dementiavarrantedhe exclusionof sevenadditionalstudiegBakeret al.
2003,Brownell2008,Holmeset al. 2006,Jarrott& Gigliotti 2010, Judgetal. 2000, Sakamoto
etal. 2013,Serrani2012).After theseconsiderations, 18tudiesvereidentifiedasappropriate
andwereevaluatedor quality.

Risk of BiasAssessment

Thisreviewincludes evidencrom studies having a control or comparison group,
increasingheability to detectdifferencesdueto theinterventionby reducingerrorand
strengtheningnternalandconclusionvalidity (Burns& Grove 2009) Studiesvereassessetbr
quality andrisk of bias accordingp the criteriasuggested by the Cochraa#ective Practice
andOrganisatiorof CareGroup(EPOC)(2019. AuthorsevaluatedL8 studiesfor inclusion by
respondingo the followingspecificcriteria, asguided byEPOC generatiorof allocation
sequencegoncealmat of allocationsequencesimilarity of baselineoutcomemeasurements,
similarity ofibaselinecharacteristicsvhetherincompleteoutcome datavereadequately
addressedyhether knowledge d@llocatedinterventionsvasadequatelyprevented duringhe
study,adequat@rotectionagainst contamination, freeddrom selectiveoutcomereportingand
otherrisksof bias.Upon qualityappraisalauthors chos® excludetwo studiesrom thereview.
Work by Maci.andcolleagueg2012) did notneetquality appraisabndrisk of biasassessment
standardslueto limited consideratiorof confoundingactorsandaninsufficiently described
intervention» Tondi andolleagueg2007)failed to offer adetaileddescriptionof the study
intervention andherewasincompletereporting. Pleaseseeonline supplementdiles for a
guality appraisalndrisk of biasassessmenable(Table2).

DataAbstraction
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Datafrom the 16 studies includeih the review wereabstractednd examined. Apecial
emphasisvasplacedon measuremdrtoolsusedto assesapathyamong study participantas
theliteraturedemonstratealack of consensus measuringapathyamongpersonsvith
dementiaPleaseseeonline supplementdiles for a comprehensivéatatable(Table3).
Synthesis

A rigorousnarrativesummarizatiorprocessvasundertakeno acquire a thorough
understanding aéachinterventionto identify commonalitiesand uniqueharacteristicamong
the studiesThisapproachasopposedo a statisticalapproach ometaanalysiswascondicted
dueto significantheterogeneityf theincluded studies. Authoreviewedeachstudy
independentlynfollowed by a comparison of individassessments assureconsistencyThis
effort wasimportantin determiningexisting non-pharmacologicedterventionsto reduceapathy
among persongith dementia, how interventistrategiearebestemployed and the degree
which theseapproacheareeffectivein apathy reduction among the vulnerable population of
olderadultswith AD.

RESULTS

Resultsyielded a strong international samplingsitidies,ncluding 12RCTs(Ferrere
Arias etal»2011,Hsiehetal. 2010, Kolanowsket al. 2005, Kolanowsket al. 2011,Lametal.
2010, Leonestal. 2013, Moyleetal. 2013,Niu etal. 2010,Politis et al. 2004,Ragio et al.
2010,Raglioetal. 2008,Staalet al. 2007) and four quasixperimentaktudieqFischer
Terworth& Probst 2011Hattorietal. 2011, Tappen &Villiams 2009, vanNeertetal. 2005).
All 16 studiestargetedhe reduction of apathin personsvith dementiaasamain outcome
variable,butalsoexaminedotheroutcomesSpecifically,half of the included studiesxamined
activitiesof dally living (FerrercArias etal. 2011,Hattorietal. 2011,Lametal. 2010, Leonet
al. 2013,Politis 2004,Raglio et al. 2010,Raglioet al. 2008,Staalet al. 2007) and thenajority
focusedon reducing behavioral symptonssichasagitationand depressiomn additionto
apathy(FerrercArias etal. 2011,FischerTerworth& Probst 2011Hattorietal. 2011,Hsiehet
al. 2010, Kelanowsket al. 2005, Kolanowsketal. 2011,Lametal. 2010, Leonetal. 2013,
Moyle etal"2013,Niu etal. 2010,Raglioetal. 2010,Raglioetal. 2008,Staalet al. 2007,
Tappen &Williams 2009, variWeertet al. 2005).

InterventionApproach

This article is protected by copyright. All rights reserved



Running headNON-PHARMACOLOGICAL INTERVENTIONSFORAPATHY 11

Useof Theory or Model as Bramework. Nearly half of the included intervention
studiesweretheorybased Kolanowskietal. 2005, Kolanowsket al. 2011,Lametal. 2010,
Raglioetal. 2010,Raglioet al. 2008,Staalet al. 2007, Tappen &Villiams 2009, varVeertet
al. 2005), althouglherewerefew commonalitiesn theoriesor modelsselectedo provide a
study framewaork. Kolanowskind colleagueg2005, 2011) usdtheNeedDriven Dementia
Compromisedehavior Model[Algaseetal. 1996).0therstheories providing a foundatidar
non-pharmacological interventiofsreduceapathyamong personsith dementia included
Cognitive ‘Behavioral heory(Lam et al. 2010),Peplats Theoryof Interpersonal Relations
(Tappen &Williams 2009) andlisciplinespeific philosophiesuchasMusic Therapy
Philosophy:andintersubjectivePsychologyRaglioet al. 2010,Raglioetal. 2008).Van Weert
andcolleague€2005) mentionedpatientcenterednessasthe underlyingrameworkin their
intervention studywhile Staal andcolleagueg2007)designedaninterventionbasedon the
theoreticaframeworkof multi-sensory behavior therapy.

Participant Selectiorbasedon DementiaClassification.Studiesincludedin this review
variedwidelysiimgparticipantselectiorbasedon classificationof dementia.Severaktudes
enrolledparticipantsusng standarddiagnosticcriteriasuchasthetenthrevisionof the
InternationalClassificationof DiseaseandRelatedHealthProblemqICD-10) diagnosticriteria
(FischefTerworth& Probst2011),thethird edition of the Diagnostic an8tatisticalManual of
Mental Disorderg DSM-III) (vanWeertetal. 2005), theourth edition of the Diagnostic and
StatisticalManual ofMental DisordersDSM-1V) (Hsiehetal. 2010, Kolanowsketal. 2011,
Lametal. 2020; Moyleetal. 2013,Politisetal. 2004,Raglioetal. 2010,Raglioetal. 2008), or
the Nationallnstitute of Neurological and CommunicatiiseasesndStroke/Alzheimes
DiseaseandrelatedDisordersAssociation(NINCDS/ADRDA) criteria(Niu etal. 2010, Tappen
& Williams 2009).0therstudiessupplementethe use of standard diagnostitteriawith chart
review of pastmedicalhistory,currenthealthstatusor recentcognitivescreeningHsiehet al.
2010,FerrercAriasetal. 2011,Staaletal. 2007, Leonestal. 2013, Kolanowsket al. 2005).
Hattori and.eolleagues (2011) included opbrticipantsexhibitingfindings of AD on
neuroimagingests.

QuantitativeMeasurementf thePresencandSeverityof Apathy

The methods byvhich the presenceand/orseverityof apathyweremeasuredaried

acrosghe 16 studiesandmorethan onaneasureof apathywasoftenused.The Neuropsychiatric
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Inventory(NPI) wasmostcommonly usd among thestudiesincludedin this review (Ferrere
Ariasetal. 2011,FischerTerworth& Probst 2011Hsiehetal. 2010,Lametal. 2010, Leone=t
al. 2013,Niu etal. 2010,Politisetal. 2004,Raglioetal. 2010,Raglioetal. 2008), though
Leone andolleagueg2013)useda version othe NPl adaptedor usein the nursinghome
(NPI-NH). OtherEnglish languagemeasuresf apathyincludedthe Alzheimers Diseaseand
RelatedDisorderg ADRD) Mood Scale(Tappen& Williams 2009),the Apathy Evaluation
Scale(AES)(Hsiehetal. 2010, Moyleetal. 2013), the Apathy InventoryElinician Version
(AI-C) (Leoneetal. 2013), theAssessmendf NegativeSymptomsn Alzheimers Disease
(SANS-AD) (Staaletal. 2007), theDementiaApathyInterviewandRating(DAIR) scale
(FerrercAriasetal. 2011), thdnventoryto AssessCommnunication, Emotional Expression and
Activity in'DementiaICEA-D) (FischerTerworth& Probst2011) andhe

Passivityin DementiaScale(PDS)(Kolanowskiet al. 2005, Kolanowsket al. 2011).Japanese
(Hattorietal. 2011) andDutch (vanWeertetal. 2005)apathymeasurema toolswerealso
used.

Manyincluded studiealsousedobservationameasuresuchasapathy ratingdasedon
video recordings (Kolanowskit al. 2005, Kolanowsket al. 2011,Raglioetal. 2010,Raglioet
al. 2008, Tappen &Villiams 2009, varWeertet al. 2005). Kolanoswki andolleagueg2005,
2011) videerecordedeachinterventionsessiorandrecordingsverereviewedto measure
agitation,passivity angarticipantaffect.In work by Raglioandcolleagueg2008, 2010)music
therapysessionsverevideotapedndparticipants behaviorsverecategorizedisingitemsfrom
theMusic Therapy CodinggchemeVan Weertandcolleagues (2005) obtainedleorecordings
to makedetailedobservationsegardingthe effectsof Snoezeletvasedcare,aform of multi-
sensorystimulation(Chungetal. 2002, Pinkney 1997), anoodand behaviors.
InterventionDelivery andDosage

InterventionDelivery Setting While caresettinggor olderadultsvary internationally, the
majority of reviewedstudieswereinstitutionbasedDelivery settings includedesidentiakcareor
nursing homéacilities (FerrereArias etal. 2011,Hsiehetal. 2010, Kolanowsketal. 2005,
Lametal. 2010 L eoneetal. 2013, Moyleetal. 2013,Politiset al. 2004,Raglioetal. 2010,
Raglioetal. 2008, Tappen &Villiams 2009),specializedlementiacareunits(FischerTerworth
& Probst 2011, Kolanowslatal. 2011, varWeertet al. 2005), or adult dagare(FerrercArias
etal. 2011, Hattorietal. 2011,Lametal. 2010).Acute careinterventiondelivery settingssuch
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asinpatientgeriatricpsychiatricunits (Staaletal. 2007) omilitary sanatoriumgNiu etal. 2010)
werealsoused.

Intervention FocusThe majority of interventiongo decreasapathy among persomsth
dementiaveredeliveredby specializedherapistgFerrercAriasetal. 2011,Lametal. 2010,
Niu etal. 2010, Moyleet al. 2013,Raglioet al. 2008,Raglioet al. 2010),trainedstudents
(Kolanowskietal. 2005, Tappen &Villiams 2009) orresearclassistantgHattoriet al. 2011,
Hsiehetal:'2010, Kolanowsket al. 2011,Staaletal. 2007, Tappen &Villiams 2009).However
the specifienon-pharmacological interventiotesstedto reduceapathy among persomsth
dementianvereheterogeneous nature.Selectstudiesusedmusictherapies includingnusic
alone(Raglioetal. 2008),musictherapyin additionto standarccare(Raglioetal. 2010), or
musictherapyin'combinatiorwith Treatment&and Education oAutistic andrelated
Communication,Handicappéchildren(TEACCH) basedcognitive-behavioral and
environmentainteractiongFischerTerworth& Probst 2011)FerrercArias andcolleagues
(2011)intervenedusing a combinatiomusic,art, psychomotoactivity andmimeintervention.
Niu andcolleagueg2010) usdcognitivestimulationtherapywhile Hattori andcolleagues
(2011)usedarttherapyasaform of interventionto reduce apathy. Multisensosyimulation
techniquesverealsoemployedn anattemptto reduceapathyamong personwith dementian
theform ofsMulti-sensoy Behavior TherapyStaalet al. 2007) orSnoezelefbasedcare(van
Weertetal. 2005).Hsiehand colleagues (2010nplementedeminiscencegrouptherapy
(RGT), wherepatrticipantsvereencouragedo discusdriendship,work andsignificantlife
experienes:

Otherstudiesfocusedesson thetype of interventionandmoreontailoring interventions
to eachparticipant’sskill level or interest(Kolanowskiet al. 2005, Kolanowsket al. 2011,Lam
etal. 2010,Politis etal. 2004)asameando decreas@patly among personsith dementiaFor
example thestamardkit-basedactivitiesused by Politis andcolleagueg2004) providednental
stimulationbasedon participantsinterestan thingslike geography, foodgarm animals,or
musicalinstrumentsTappen andVilliams (2009) intervenedvith therapeuticonversation and
participantdnteractedvith companion robot@PARO)in work by Moyle andcolleagueg2013).
Finally, Leoneand colleagues (2018rgetedsomeinterventiongowardstaff membersStaff

receivedrainingsessionsvhich includedteachingthe ‘do’s’and ‘dont’s’of caringfor persons
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with apathy andechniquego engage individuals and promote autonampgersonsvith apathy,
depressiomnddeficitsin activitiesof daily living (Leoneetal. 2013).

Intervention Duratiorand Dosage.The duration of the interventions conduciedeach
of the 16studiesvariedwidely from threeweeks(Kolanowskietal. 2011)to 18 months (van
Weertetal. 2005). Intervention dosage minutesfor eachof the 16studieswascalculatedoy
multiplyingithelengthof theinterventioninteractionby the number ohteractionsintervention
dosagerariedimmenselyacrossstudiesrangingfrom 180 minutedo 725,760 minutes, although
the substantialnterventiondurationfor the vanweert(2005) studyasconsideredgnoutlier.
Themedianintervention dosag®r includedstudieswas900 minutegTable3).
Effectivenes®@filnterventions

Fourteerof the 16studiesincludedin thereviewnoted astatisticallysignificant
redudion in apathy ompassivityoutcomes.A variety of interventionsspecificallyincluding
musicbasednterventiongargetingolderadultswith dementiademonstratedffectivenessn
reducingapathy(Raglioetal. 2010,Raglioetal. 2008). Regular one-on-one personal contact
tailoredto theindividual's skill level or interestalsoled to improvementsn apathyandother
neuropsychiatric disturbancespeoplewith dementia (Kolanowsléatal. 2005, Kolanowsket
al. 2011 Fametal. 2010,Politisetal. 2004).

Additional interventions demonstrating significant reductionspathylevelsin persons
with dementia includethe use of cognitivestimulationtherapy(Niu etal. 2010),multi-sensory
behavior therapyStaaletal. 2007), TEACCH-basedbehavioral and environmental interventions
(FischerTerworth& Probst2011), grouart therapy(Hattorietal. 2011),the use of therapeutic
conversations(Tappen ®illiams 2009),reminiscengroup therapyHsiehetal. 2010) or
Snoezelefnaseccare(van Weertet al. 2005). A combination afusic,art, psychomotoactivity
andmimealsoreducedapathyin asampleof personsvith dementigbasedon apathy
measuremenisingthe DAIR scale(FerrercArias etal. 2011).However,no significant
differencewasnotedwhenevaluatingapathy using thBIPI-Q measurdFerrercAriasetal.
2011).

Sustainabilityef InterventionEffect

Themajority of studies (n=12) didot continuewith systematigostintervention follow-
upto assesshe longtermeffectivenes®f interventiondo reduce apathy among persovigh
dementiaAmong the studiethatcontinuedo monitoroutcomemeasurepostintervention,
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follow-up wasconductedat oneweekpostintervention(Kolanowskietal. 2011), fourweeks
postintervention(Raglioetal. 2008), one monthfterthelastwashout periodbetweermusic
therapycycles(Raglioetal. 2010),or morelongterm(Lametal. 2010). In work by Lam and
colleagues (2010), dironthand 4-month post-intervention follow-uwasconducted following
an eightweekindividually tailoredoccupational therapy intervention.

Two studies includingystematidong-termfollow-up found thatnterventionseffective
in reducing apathynitially, did not demonstratsustainedignificanteffects(Kolanowskiet al.
2011,Lamretal2010). During thénterventionphase passivitydecreasedmongparticipants
assigneda the prescribedactivity intervention groupsith interventionsndividualized by
functionalleveland personalitystyle of interest in work by Kolanowski and colagueg2011).
However passivitylevelsreturnedo baselineoneweekafterthe conclusion of the intervention
(Kolanowksietal. 2011). Lam andcolleagueg2010) found that the interventigmouphad
significantlyreducedapathylevelsonemonth posttervention. However,apathylevels
increasedn participantdfour months posintervention.

Twerstudies includingystematidong-termfollow-up demonstratedustaineckffectson
apathy(Raglioetal. 2008,Raglioetal. 2010). Raglio andcolleageq2008)demonstrated
significantreductionin apathy among intervention gropprticipantanvolvedin afour-week
musictherapy interventionlhe intervention groupn laterwork by Raglioand colleagues
(2010) demonstratesignificantlylower apathyscoreswith the implementatiorof musictherapy,
including educationahndentertainmenéactivitiesandsustainedhis significant reduction four
weeks post=intervention.

DISCUSSION

Theresultsof multiple, high-quality studiessuggesthatselectechonpharmacological
interventionsareeffectivein reducing apathy among persamsh AD. Specifically,music
therapy tailoredpersonaktontact,cognitivestimulationtherapy multi-sensory behavidherapy
(including Snoezelen groupart therapy andheraguticconversatiorshowpromisefor reducing
apathy witheut producing negatigeleeffects.Overall,theseinterventionsareheterogeneous
manyways;ineludingtheir method of engaging a persaith dementiatheapparentargetof
their therapeutieffect (behavioral, emotional, or cognitid®mainsof apathy) andhe extentto
which interventionswveretailoredto aspecificindividual. Theinterventionsalsoshare
characteristicd-or exampleall interventionsveredeliveredby trainedhealthcareproviders.
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And, importantly, the interventionsereall complexin nature, meaning that thepnsistedf
manyinterconnectingparts,which may contributeto challengesn generatingeproducibleand
sustainecffects(Campbellet al. 2000).

Baseduponthisreview,the type ohon-pharmacologiénterventionwith the strongest
evidencdor.reducingapathyin personsvith dementids musictherapyIn particular,four
studies evaluatingiusictherapy, alone dn combinationwith othercomponents, produced a
statisticallysignificantreductionin apathywith smallto largeeffectsizesin institutionalized
personsvith‘dementigFerrercArias etal. 2011,FischerTerworth& Probst2011,Raglioetal.
2008,Raglioet al. 2010).In two of thesestudiegRaglioetal. 2008,Raglioetal. 2010),
reductionsweresustainedip to four weekspostintervention.While the interventionsverenot
identical,thecommonelementamongthemwasthe delivery oimusic,with moststudies
deliveringatleast30-minuteinterventiondor atleast10 sessionsThe mechanisnof actionof
musictherapyin thereductionof apathyis not evidentfrom areview of thesestudiesand
remainsanimportantareaof inquiry.

Whilerapathyis considereda behavioral symptomlistinctfrom other neuropsychiatric
symptomgSelbaek& Engedal 2012)¢characteristicef studiesincludedin thisreviewsuggest a
lack of foecus on apathgsthe specificinterventiontarget.Eachof the 16 studies examined
apatly asaprimary outcomevariablebutalsoincludedotherbehavioral symptomutcomesin
manycasestheinterventionhad apositiveeffectonmorethanone behavioral symptom
(FischerTerworth& Probst2011,Hsiehetal. 2010, Kolanowsket al. 2005, Kolanowsket al.
2011,Lametaly2010,Niu etal. 2010,Raglioetal. 2010,Raglioet al. 2008,Staalet al. 2007,
Tappen &Williams 2009, variWeertet al. 2005).Theseobservationsnayreflectoverlapping
etiologiesacrossehavioralsymptomsn dementiaAlternatively, the observationsiayreflect
aninconpleteunderstanding of thetiologiesof specificbehavioral symptoms personswith
dementiasuchthatthereis insufficientrationalefor the development and/selectionof any
particularcomplexintervention.Furtherresearchs neededo identify the personal and
environmentafactorsthatinfluence theoccurrenceandcharacteristicef behaviorasymptoms
suchasapathyto develop andestinterventionghattargetthe underlying etiology.

Thelack of focus on apathgisaspecificinterventiontargetmay alsosuggest lack of
conceptuatlarity around the phenomewd apathyin personsvith dementiaFirst, notall
studiesdentified a guidingconceptuaframeworkand nosingleconceptuaframeworkwasused
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by morethanoneresearchieam.Second, thee waslittle consensufor measurementf the
presencend/orseverityof apathy.Twelve differentquestionnairegswell asvarious
observationaimeasuresf apathybasedon video recordingsyereused.The NPI, which

provided themainmeasureof apathy among studies includedhis review, hasbeencredited
with excellentreliability andvalidity (Cummingsetal. 1994, Kauferetal. 2000). &veralstudies
usedmorethan.onaneasuref apathy.Theseobservations poirtb the complexity othis
behaviorakymptomand theneedfor additionaleffort to clarify the componentthatdefine
apathy andhatdistinguish apathfrom other behavioradymptoms Conceptual and operational
clarity will furtherfacilitate metaanalysesindthe comparativeeffectivenes®f non-
pharmacolegieal interventiorisr reducing apathin personsith dementia.

In additionto variability in themeasurementf apathy, thetudiesincludedin this review
exhibitedconsiderablenethodological heterogeneity otherareasFor exampg, participant
selectionstrategiewvaried.All studiesincluded,ataminimum,the use oatleastone standard
diagnosticeriteriafor dementia. Notably, the interventideliveryapproachand duration
differed substantiallyacrossstudiesyielding wide variability in dosage and duration effect.
While the majority of studiesdemonstrated significantreductionin apathyor passivity
outcomesn.the shorterm,interventioneffectswerenotsustainedn all buttwo interventions.
Significant*dosage vebility and dack of longtermfollow-up makedrawing global
conclusions about theustainabilityof non-pharmacological apathy reduction interventions
especiallychallenging.

Thigiquantitativesystematiageview addsto the knowledgédaseconcerningnterventions
for apathyby.extending theimeframefor the inclusion of studigseyondthoseincludedin prior
reviewsand focusing on intervention studiggh apathyasaprimary outcome. Additionally,
this reviewoffers furtherexaminatiorof methodologsal detail, specificallyincluding dementia
classificationof participantsapathymeasuremertbols andnterventiondosage. Another
strengthof thereviewis theminimizationof risk of biasatthe individual studylevel through a
rigorousquality apprasal processLimitations, howeverareacknowledgedFirst, while a
comprehensivgearchstrategywasconductedor publishedesearcheffortswerenot madeto
locateunpublished work. Seconthe methodological heterogeneity thie included studies
prohibitedthe use of anetaanalyticapproacho thereview,which would allow amore
guantitativeestimateof the overalbndrelativeeffectivenes®f thedifferentinterventionsWhile
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all included studiearerelativelyrecentand relevanto contemporarypractice the authorsnay
havebenefittedirom specifying dessopentimeframefor theliteraturesearchFinally, the use
of additionalsearchtermsandlimits, specificallyfor the PubMedlatabasemay havereduced
theinitial yield of unrelatedstudies

CONCLUSION

Findingsfrom this quantitativesystematiaeview hold severaimportantimplicationsfor
policy, practice researcland educationAt thelevel of institutionalpolicy andclinical practice,
a continuedieedexiststo supportthe appropriateaassessmertf thepresenceindseverityof
apathy among persomsth dementia
to identify personsn needof intervention.While this review providessomeevidencdo support
the use oseveralnon-pharmacologic interventiobsreduce apathynultiple high-quality
studies pointo arole for musictherapyfor the purpose of apathy reductioninstitutionalizel
personsvith dementiaFindingssuggestneedfor appropriatelytrainedstaffto then supporthe
implementatiorand evaluation aihusicthergy in this population.

In addition, theresultsof this review suggest numerous avendesfutureresearchiMost
urgentis theneedto betterunderstand thetiologic mechanismandpredictorsof apathybased
upon arefinedconceptuabtefinition of the phenomenwhich mayleadto strongemeasurement
toolsthatfully capturethe phenomena of apathy aadesensitiveto change ovetime. This
work couldalsoprovide abasisfor moresensitiveandspecificinterventions byargetingnon-
pharmacologiénterventionsto the underlying etiologianechanismAdditional researchs
neededo optimizethe dosage anthing of interventionsparticularlyto determindf these
interventionsarespecificto anyparticularstageof the dementi#rajectory.Systematidongterm
follow-up is alsoimperativeto learnwhetherdong-termreductionin apathyis possible among
individualswith dementia antb examine thelinical impactthis reductionmay have.Trialsto
compare theffectivenes®f non-pharmacological interveéonsto reduce apathwill alsobean
importantareaof inquiry to determinetherelativeclinical utility andcosteffectivenes®f these
interventionsFinally, the extension of apathy interventioesearcho personsvith dementia
living athomeis needed.

Theresultsof this reviewcanalsobeintegratednto curriculafor nursesacross
educational progrants help ensur¢hedelivery of evidencebasedcareof olderadultswith
dementialnterveningto reduce behavioralymptomsn personwith dementa, evenin thelater
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stageof thediseaseis animportant nursing functiorf.o thatend, communicatinthe
importance ohssessinpr behaviorasymptomssuchasapathy,n personsvith dementias
critical. In addition, communicatinthe potential utity of nonpharmacologicahterventiongor
apathy reduction among persanish dementids essentialgiventhepotentiallyserious side
effectsof pharmacologicahterventions.

Nursesplay acritical role in thecareof personsvith dementia, whethen homeor
institutionalsettings Nursesarein key positionsin institutionalsettingsjn particular,to
facilitate theintroductionof positivesourcesof interestandintellectualstimulationto persons
with dementiavho areexperiencing apathyVhile this quantitativesystematiadeview
demonstratessthaeverainon-pharmacological interventioaseeffectivein reducingapathy
amonginstitutionalizedpersonsvith dementiaadditionalresearchs neededo furtherrefine

andoptimizeinterventiondelivery to achievestronger ananoresustainedesults.
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Table 1. Summary of Included Studies (N=16)

Author Setting I ntervention Key Relevant Findings

(Yr)

Ferrero- Institution- | Combination music, art, Significant differenceén apathyas

Ariasetal. | based, psychomotor activity and measured using DAIR scale, between

(2011) including mime intervention intervention and control periods (95% (
adult day 0.07 - 0.34, Z =-2.844, p= 0.00o0
care significant differencen apathyas

measured using the NPI-Q Apathy
subscale, between intervention and
control periods (Z= -1.840, p= 0.07).

Fischer- Institution- | Structured teaching using Significant decreasa apathyas
Terworth & | based, Treatment and Education of | measured by the NPIApathy subscale,
Probst dementia- | Autistic and related in thelG (F= 9.41, p< .01), despite a
(2011) specific and | Communication handicapped marked increasm apathyin the CG.

traditional Children (TEACCH)-based
care units behavioral and environments
interventions adapted for

dementia plus music therapy,

Hattoriet | Institution- | Small group art therapy IG showed significant improvemeint

al. (2011) [.based; accompanied by a family Apathy Scale scores (p= 0.0014).
outpatient | member Pre-intervention Mean (SD)= 15.9 (7.1)
geriatric Post-intervention Mean (SD)=12.7 (6.1
clinic
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Author Setting I ntervention Key Relevant Findings
(Yr)
Hsiehetal. |Institution- | Participants were encourage| Significant improvemenn the
(2010) based, to share life experiences on | behavioral (Z=-3.10, p= 0.002) and
nursing home topics suchasfriendship, cognitive (Z=-1.95, p= 0.050) domains
work experience, and of apathyasmeasuredby the AESC, in
significant events, and were | the IG. Non-significant change the
encouragedo bring emotional domain of apathy thelG
meaningful itemdo sessions. | (Z=-0.69,p=0.490).
No significant improvement was noted
measured by NPI-Apathy subscale for {
IG (Z=-1.74, p=0.082).
Kolanowski | Institution- | Prescribed activities matched Treatment#\, B, and C significantly
etal. (2005)| based, to skill level only (treatment | reduced passivity compared with
traditional A), style of interest only baseline, (p= 0.026, p= 0.002, and p<
care unit (treatment B), and skill level | 0.001, respectively) with the exception

and style of interest (treatme
C)

the emotions subscale, where treatmer
did not differ from baseline. Treatment
comparisons indicated that feach
subscale, treatment C resuliad
significantly less passivity compared wi
treatment A (p= 0.033), but not treatme
B (p=0.220), and treatments A and B @
not differ (p= 0.833).
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Author Setting I ntervention Key Relevant Findings
(Yr)
Kolanoswki | Institution- | Prescribed activities adjusteq Participants randomized PSlor
etal. (2011)|'based, to functional level but FL+PSI activities demonstrated greater
dementia- | opposite“‘personality style of | engagement, more alertness, and more
specific care | interest (FL Treatment), attention than participants randa®adto
unit activities adjustedb FL or CG activities (LSM= 18.42, 95%
“personality style of interest | Cl: 15.8 - 21.1 vs. LSM= 16.29, 95% C
and deliberately functionally | 12.9 - 19.6, p= 0.02). Passivity,
challenging (PSI Treatment),| specifically, did not differ accordinigp
activities adjusted for both | IG, but was notably improved over
functional level and baseline. One week post- intervention,
“personality style of interest | significantly greater passivity was note
(FL+PSI Treatment) in theFL group (LSM = 11.82, 95% =
8.4-15.2 v4.SM = 16.68, 95%CI| = 13.4-
19.9, P<0.001).
Lametal. [InStitution- | Tailored functional and skills| Significant decreas@ apathy prevalencg
(2010) based, training group sessions with | asmeasured by the NPIApathy
including problem solving subscaleat 1-month post-interventioim
adult day IG (Mean (SD)= 0.42 (0.94), p= 0.04). 4
caresand decreasén apathy prevalencas
traditional measured by the NPI- Apathy subscale
care unit was not significanin theCG ((Mean
(SD)= 0.55 (1.23), p= 0.06). Fromd 4
months post-intervention, there was a
rebound of apathy (paired t-test= 2.7, p
0.01)in the IG.
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Author Setting I ntervention Key Relevant Findings
(Yr)
Leoneetal. | Institution- | Staff instruction withi‘do’s” | Emotional bluntingasmeasured byl -
(2013) based, and“don’ts” of caring for C, significantly decreased between
traditional patients with apathy or baseline and week 4 (difference of meg
care unit depression and recommendeg (SD)= 0.32 (1.1), p< 0.01) and betweer
various broad non- baseline and week 17 (difference of
pharmacological intervention| means (SD)=-0.34 (1.16), p< 0.0d)the
IG. Emotional bluntingasmeasured
using the Group Observational Scale,
significantly decrased between baseling
and week 17 (difference of means (SD
1.01 (4.56), p< 0.0l the IG.
No significant decrease apathyas
measured by NPNH, betweenG and
CG.
Moyle etal. LInStitution- | Interaction with PARO, a No significant changen pre-intervention
(2013) based, therapeutic, robotic, and post-intervention scorgsapathyas
traditional companion seal. Activities | measured by the AES.
care unit encouraged discussion and
interaction with PARO
Niu etal. Iastitution- | Individual cognitive Significant decreas@ apathyas
(2010) based, stimulation therapy (CST) measured by the NPI-Apatisybscalejn
military sessions thelG (Z=-2.594, p= 0.017).
sanatorium
Politisetal. | Institution- | Kit-based activities designed| Significant decreas@& apathy as
(2004) based, to provide mental stimulation| measured by the NRh bothlG (Z= -
dementia- | based on participaritsterests| 1.919, p= 0.055) an@G (Z=-2.676, p =
specific care 0.007). Despite significant improvemen
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Author Setting I ntervention Key Relevant Findings
(Yr)
unit in apathy scores, no clear advantbmks
over theCG experiencing one-on-one
time and attention control.
Raglioetal. | Institution- | Music therapy sessions using¢ Apathy,asmeasured by the NPIApathy
(2008) based; rhythmical and melodic subscale, significantly decreasedhelG
traditional instruments (Testdi Friedmann (X2)= 8.10, p<0.05)
care unit
Raglioetal. | Institution- | Music therapy sessioms Apathy,asmeasured by the NPI, -
(2010) based, groups of 3 participants plus | Apathy subscale, significantly decrease
traditional standard care (educational a| in thelG (MANOVA= 5.17, p< 0.01).
care unit entertainment activities)
Staaletal. [Jlnastitution- | Multi-sensory Behavior Significant decreas@ apathyas
(2007) based; Therapy (MSBT) sessions ar measured by SANS-ADn IG (F(1,20)=
inpatient standard psychiatric inpatien| 4.47, p= 0.04). Repeated measure
geriatric care (pharmacological analysis revealed that only th@
psychiatric | therapy, occupational therap) demonstrated improvementsapathy
unit structured hospital from baselindo session siXF(6,120)=
environment) 3.15, p= 0.01). Multiple regression
analysis predicted that within the IG,
activities of daily living (KI-ADL)
increasedsapathy and agitation
decrased (R2=0.42, p= 0.03).
Tappen & | Institution- | Individual therapeutic Significant decreasa apathyas
Williams based, conversation sessions measured by the Apathetic subsaafi¢he
(2009) traditional AD-RD Mood Scalein IG (F=4.21, p=
care unit 0.05), withno significant changen CG.
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Author Setting I ntervention Key Relevant Findings
(Yr)
van Weert | Institution- | Individual 24-hour Snoezelen; Significant treatment effect with respec
etal. (2005)|'based, based care program informe( to apathetic behaviogsmeasured by the
dementia- | by family history and stimulug BIP, in IG (X2= 5.16, df=1, p< 0.05).
specific preference screening
inpatient
geriatric
psychiatric
units

Cl= Confidence Interval (included when reportedlz= Control Group]G = Intervention Group, LSM=

Least Squares Mean, RCT = Randomized Controlled Trial
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