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ABSTRACT

Population aging in Canada is associated with a rising burden of heart failure (HF), a
condition associated withubstantiaimorbidity, mortality and health service use. HF
management involves pharmacotherapy, exercise, dietary restrictions and symptom monitoring.
Firstline combination pharmacotherafyr HF consists onangiotersin converting enzyme
inhibitor (ACE inhibitor) or angiotensin receptoidcker (ARB) in conjunction with ab-
adrenergic receptor blockérfblocker) This combination therapy caaduce mortality, improve
symptoms and reduce health service use. However, evidence aboenéfies otthesetherapies
has been derived from randomizexhtrolled trials in younger patients from acute care and
specialty clinic settingd.ittle work has exploredutcomes amonglder individuals and those in
thecommunitysetting In purposely studying an older cohort of individuals with, ififé goak of
this research were thréeld: to comprehensively describe theociodemographic, clinical and
service use characteristids describerates ofusage of firstline HF pharmacotherapy and
correlates of nomse andto examine the outcomes of mortalitgng-term care (LTC)
admissionjong-stay hospitalizatioradmissionnewcognitive decline andewfunctional
declineas well as predictors of these outconies achieve these aims, this work made use of the
extensive data available through fResident Assessment Instrumériiome Care (RAHC)
database in Ontario. The RAIC is mandated for use in Ontario to ass#skeng-stay home
care clients (those expected to receive home care service for at least 60 days). This assessment
contains over 300 items about sociodemographic and clinical characteristics, diagnoses, service
use and geriatric conditionsuch as funabnal abilitiesand cognitionThe study samples
included longstayhome care cénts older than 65 years of age

The descriptive analyses (N=264,08@monstrated thaiderhome care clients with HF



are a more complex group than home care clients without HF, with more comorbidity and higher
use of medications and health care servieesnthe analyses examining pharmacotherapy use
(N=176,860) rates of use of firdine pharmacotherapy were low, withly 30% ofclients with
HF receivng recommended combination fifshe therapiesa similar proportion receing no
therapies and the remainder receiving at least one th@gynultivariate analyses revealed
that hypertensioanddiabetes mellitus diagnosaffect firstline therapy use. Regardless of
clinical subgroupuse ofthesetherapies was less likely among older clients and those with
functional im@irment, airway disease or behavioural symptdrosgitudinal analysewere
done using Cox proportional hazards regression modeling (N=9r2@8jich individuals were
followed for nine months after each RAIC assessment. Results from these analyses showed
thatfemale gender and living aloneducedherisk of all outcomes except LTC admission,
while age over 85 yeagenerally increased thesk of all examinedoutcomesComprehensive
clinical indicators, th&Changes in Health, Enstage disease, Signs and SymptoBisESS
scale andMethod for Assigning Priority LeveMAPLe) algorithm, increased the risk of all
outcomes except new cognitive decliA€E inhibitor usewasprotectiveof LTC admission and
functional declingbut not mortality, longstay hospitalizations or cognitive decline

The complexityof older individuals with HFeould impairseli-care abilitiesand poingto
the need for initiatives tbelp such individuals manage their care at home with appropriate
support and services. Thawv rates of use dirst-line pharmacotherapy among older home care
clients with HFhighlights the neetbr better understanding @fhich factors affect prescribing
practicesBetter evidencghat is more applicable to older individuals with ké-needed about
thetherapeutidenefits of firstline therapieso helpenhance the evidence bas&improve

patient care.
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1.0INTRODUCTION

Heart failure (HFf is a clionic diseas@ which precipitating factors such as valvular or
pericardial disease arsystolic or diastolideft ventriculardysfunction incease the risk of
clinical signs and symptoms of low cardiac output and systemic or pulmonary conddbtion.
prevalence among Canadiaesceeds 60,000 and is highest among those over age 65. HF is
associated withigh levels ofmorbidity and mortality, reduced quality of life, impaired
functional ability and increased health service use. Managemeiftisfcomplexand involves
dietary restrictions, exercise recommendations, monitoring of symptoms and pharmacotherapy.

Pharmacotherapiese recommended based on evidence from clinical,taakssearch
method considered to be the gold standardexdical literatureHF managemeritas benktted
greatly from such trialand many medications are recommended in managing this disease.
Pharmacotherapy for HF with reduced ejection fraction includes use of angiotensin converting
enzyme(ACE)i n h i b {adremeargic receptdlockers( fblockers) angiotensin Il type |
receptor blockerARB), aldosterone antagonig&A) and digoxin.Trials of these medications
have demonstrated effectiveness in improving HF outcormsever, the majaty of
individualsin potentialneed & such therapieare not necessarily comparableteticipants
included in clinical trialsSelection criteria generalfavourrecruitment of younger dividuals
with less comorbidityand outcomes studied may not reflect the treatrgeals of older
individuals. Individuals with HFare often older, have more comorbidity and more concomitant
medication use than trial participantdis disconnect meartbere isrelativelylittle evidence
upon which to base thenafor this populationEvidence suggests thalder individuas are less
likely to receive recommended pimacotherapiesithough they may benefitom them.

Pharmacotherapy use atderadults requiresonsideration of dosing, polypharmacy,



comorbidities an@dherenceUnderuse of therapy in olderdividualscouldreflect poor disease
managemenrdue to insufficient evidence of therapeutic benefit specific to this populatatterB
evidence upon which to base management in this cohort would help expand knowledge and
quality of care in this area.

Much chronic disease managemecdtus in thecommunitysettingrather than in the
acute health care system. Managing HFe@esentative of chronic disease management and is
very complex. Medication therapy, exercise, dietary restrictions and educatiohciianging
symptoms are attomporents of care. Once needs are too great to be met through family support
and home care services, transitions to {tergn care occuitUnderstanding the needs of
individuals with HFin thehome care sector may help to alite care more appropriately, but
has been undenvestigated.

Pharmactherapy is a importantcomponent of care and understanding pastef
medication usas well adarriers to treatmems$ essentialMuch evidence about rates of
pharmacotherapy us®mes from patients managed in specialized clinic settings. Whether such
use issimilaramong older, communitgiwelling individuals, who are predominantly managed
by general physicians, is unknovwRratterns of medication use as well as factors that cauld b
potential barriers to usaeimportant to understand, butyebeen undestudied.

Perhaps more important is to understand whether medications recomrfanded
treatment of younger individuatepresented in clinical trials have similar efiemnessn older
populations. Creating a more realistic picture of carddargopulations with more medication
use and more comorbidity would provide a more relevant sample on which to base clinical
practice recommendations. However, pheeminene of clinicaltrial evidence has so far

precluded research initiatives into populatlmased cohort studies. Arguabdych studies could



supplemenevidence from clinical trials bgxamining the effects of proven therapies in more
diversepatientpopulationsFurther,many triak examine mortality and hospitalizations as
outcomes. In older populations, quality of life outconsesh as functional and cognitive
decline may be more important therapeutic goéladerstading more diverse outcomes among
older, complex pa&tnts would help inform clinical management.

Assessment instruments like thedtlentAssessmennstrumertHomeCare (RAFHC)
can helpexaminethe cae needs oindividuals withHF, medication use and barriers to
medication use and outcomes of treatmeoier time. There are a number of strengths to
performing pharmacoepidemiologic resgausing these toglsicludingcomprehensive
assessment @eriatric conditionsclinical and service use factpssze of the data setnd the
longitudinal nature oftte data collected.

This work will utilize OntarioRAI-HC data linked with @tario Association of
CommunityCareAcces<Lentres (OACCAChadministrative datania novel way to inform
clinical management of HR his research aims fwrovide evidence upon wtth to base
management of older individuals with HF and assist with care planning and chronic disease
management strategies. This work is vadijned with recent health care movements towards
promoting aging in the home environment and will allow the aysteprovide better care to
olderindividuals.It is hoped that this research will be applicable to other chronic diseases and
furtherenhance the care afjing populations.

1.1 Search Strategy

Retrieval of the clinical trials relevant F pharmacotherpiesandother components of

treatment was done by searching the electronic databases Science Direct,, Mézhioé

Scienceand ClinicalTrials.go{1980-2009) the websites of th€anadian Cardiovascular



Society theAmericanCollege ofCardiology, andthe European Society of Cardiologgnd the
online journal issues d¢ieart Canadian Journal of Cardiologhe Journal of Cardiac Failure,
the European Heart Failure Journal, Journal of the American Geriatrics Society and the Journal
of the American MedidaAssociation. The inclusion of older articles allowed identification of
early RCTs in the fieldThe search strategy combined the following terinestrt failure
(congestive, lefsided, rightsided),cardiac failurepharmacotherapy, cardiovascular drugs,
trials, ACE inhibitorspetal adrenergic blocking agents, aldosterone antagoargggtensinl
type lreceptorantagonists, sartaasmddigoxin. Article bibliographies were reviewed and
additional relevant references, irrespective of their publicalzde, were obtainedajor

clinical trials for each of the 5 therapeutic classes of interest were reviewed and g@thmnar
Tablesl-5 (Appendk G). Many excellent review articles and meataalyses were identified, and

only articles published in Engliskere included.



2.0 BACKGROUND
2.1The Prevalence and Burden of Heart Failure

Cardiovascular diseases are the leading causes of morbidity and mortality worldwide,
responsible for 18. million deaths annuallylf HF is one such diseasad isa major pblic
health problem in Canada associated \wigh morbidity and mortality andubstantiaburden
on thehealth care system. KHas defined by the Canadian Cardiovascular Sof&D5) is a
Acompl ex syndrome in which @breasestheslibsequerdnisk f un
of, clinical symptoms and signs of low cardiac output and or pulmonary or systemic corigestion
(2) An estimatedb00,000 Canadiangsse with HF andits prevalencencreases with ag®y age
80, the lifetime risk of HF develapentis approximately20% (2,3) Pgoulation aging and
improved survival ofndividuals with hypertension and myocardial infarction (M¥yp
important risk factors for HFare contributing to rising HF prevalen¢a,4,5)More worrisome,
prevalence oHF amongindividualsover 65 yearss anticipated talouble over the next 30
years (5,6)

Despite advances in the overall treatment and management of HF, survival and quality of
life remain poor(7) In the United States and Canada combined, approximat@|Q@D people
die each year from HK8) Depending on age, symptom severity, heart dysfunction, and other
factors, HF is associated withraral mortality ratesis high a®0% and25-40% of patients will
die within one year of diagnosik,9) Five-year suvival rates are approximately 50%2)
Evidence suggesthat median survival followingospitaldischargdor HF, age at deattand
oneyear and fiveyear survivarateshaveall improvedsincel986. (0)

In Canada, cardiovascular diseases are the msty dlmess by diagnostic categqry

incurring $21.2 billion dollars in indirect and direct costeh year(11) Expenditures on



cardiovascular medications aunge of all drug classes, except nitroglycehnaveincreased
substantiallyn Canada ovethe pastdecade.12) Diuretics, statins andCE inhibitorswere the
most frequently used classes of medicatiant) costs associated withCE inhibitors alone
nearing$1l billion in 2006. {2) For HF,prescription medications and hospitalizations account
for themajority of health systencosts. 13) Health service utilization is especially high among
olderindividuals withHF. Inpatient and dpatient costs associated with iHfanagement make

it one of thecostliesthealth care problems in Cana@B4) Oneyea readmission rates as high as
33-50% following index HF hospitalization were reportedwo large Canadian studied.4,19

An early studyof patients hospitalized for HF found that 53% of readmissions were preventable
(16) Management of HF to reducediid care system use and improve quality of life for patients
IS necessary.

2.2 Clinical Presentation and Diagnosis

2.2.1Disease Presentation

HF is a chronic condition characterized by bouts of worsening symptoms and signs,
termed decompensation of chiorlF. (17) This decompensatiacanlead to frequent
hospitalizations and physician visits in individuals with previously stable disdas&3(HF is
considered to be stable if it is managed and individuals experience few or no signs and
symptoms. In chical practice, the signs and symptoms often associated with HF result from an
elevation of pulmonary and systemic venpuosssure of cardiac origin. (L9ypically, the
following signs and symptoms are associated with the presence of HF: shortnesthofibinea
exertion or when lying down, swelling of the lower extremities, reduced ex¢o@sance
increasegressure in thpugular ven, and crackling sounds in the fysduringinspiration

(Appendix A Fgure 1). (2,2D



HF may present less typically older personsspecially among those with concomitant
functional mpairment or frailty (Appendix AFigure 2). (2) Such individuals often lead more
sedentary lifestyles and may present with swelling in the hip region and rivesisoof breath on
exerton. (2] In individuals older than 80 years with HF, atypical symptoms include confusion,
irritability, fatigue, anoexia, and reduced activity. (RBurther, behavioural changes including
anxiety and depressed mood, as well as altered cognition, areonomon in frail older
individuals with HF and may be associated with pgamatic or undertreated HF. (ZPhese
atypical symptomsanmake identification of HF among oldérailer individuals difficult.

2.2.2 HeartFailure Diagnosis

HF diagnosis is basemh thepresence of symptoms (Appendix Rigure 1) and objective
evidence of cardiac dysfunction, usually through echocardiograp®y23 The additional
criterion of favourable response to treatmentaled at HF may also be used. &Beally,
diagnoss of HF should be donghile symptoms are present. {19

2.2.3 Stages of dartFailure

The most widely used classification system for severity and progression of HF is the New
York Heart Association (NYHA) system. This system is based on functional resaatiowing
movement between stages if HF is well managed with pharmacotherapy (Appendix B: Figure 1).
(17,29 The American College of Cardiology and American Heart Association (ACC/AHA)
guidelines for evaluating and managing HF also classify HF intostages (Appendix B:
Figure 2). (3,2b This classification system is based on physiological changes and the first stage
identifies persons at high risk for HF development due to comorbid conditions. (3) Both systems

recognize that once present, HF isalisua progressive disease. (3)17



2.2.4 HeartFailurewith Reduced and Preserved Ejection Fraction

HF was thought to result froprimarily dysfunction of the left ventricle_{/) during
systol e, i mp ailityto purgp ehongh bldoe ta therclationaCdonfirmation of a
reduced ejection fraction (EF) during systole, shown to be below 40 % on an echocardiogram, is
the defintion of HF with reduced EF. (3t is becoming clear, however, that systolic function
may be preservedtidaHFurBemwmed dheserved ejec
ventricular ejection fraction (LVEF) is preserved, b gressure needed to allow bldodill
the ventricles higher. (26 As LV filling becomes compromised, pressure increases in the left
atium, pulmonary veins and capillaries, predisposing the individual to pulmonary congestion
and HF. HF with preserved and reduced EF may not be mutually exclusive, and one or both may
occur in the sammdividual. (27

HFPEF increases in prevalence witleamd is thought to account for more than 50% of
HF cases in individals older than 75 years. (19)26is more common in women, and
individuals with chronic hypertension, coronary artery disease, and abnormal echocardiograms
HFPEFis associated with sithar rates of mortality and rehospitalizations as HF with reduced
EF. 26,28,29)

2.2.5 Underlying Pathophysiology and Aging

The aging process contributesstouctural changes in the heatttich may be associated
with HF. In theLV, aging increases bothiffness and wall thickness, reduces compliance and
early diastolic filling, and impairs relaxation, all of which increase mechanical s@&s3hfs
strescan leado extensivestructural changesendering the failing heart unable to meet cardiac
output demands to tissues despite adequate LV filling pres@maMhile aging can lead to

such changes that predispose individuals to HF development, other underlying pathologies also



play a role. For examplepnditionssuch as hypertension, myocardiahemia (resulting from
coronary artery disease) and LV hypertropapall contribute to redced ventricular function.
(30) As the heart failsgelivery of blood and oxygen is reducaad vascular resistance increases
(20) These changes impair the heatengesponse to stress, reduce compliance and contractile
reserve and increasiee pressure needed to pump blood from the lt@pgendixC: Figure J.

(20)

HF is characterized by prolonged stimulatairthe sympathetic nervous systemd
renin-adosterme-angiotensin (RAA) system activatiqAppendix C: Figure R The resulting
angiotensin I, norepinephrine and cytokines produced normally compensate for changes in
arterial pressure and cardiac output, but intky precipitatecardiac muscle cetleath,
endothelial dysfunction, vasoconstriction and renal retention of sodiunvated (Appendix C:
Figure 3. (27,3]) As heart muscle dieshe LV experiences further dysfunction and increased
wall stress which furthggromotegathogenistructural change$27) The overall result is an
inability of the heart to respond to stressors such as ischemia, tachycardia, illness and physical
exertion andclinical events that are webleratedat younger agesan lead to HF in older
persons(20) Theaging processas well as the presenceagerelatedchronic conditions
contributes to structural cardiovascular changdkeatpreede HF development in older
individuals.

2.3 Risk Factors

Amongolderpopulations, HF is often muifactorial in nature(27) Ischemic lkart
diseas€IHD) is the predominant causé HF in the Western world; other common etiologies
include systmic hypertension, cardiomyopathjeslvular heart diseaskyY hypertrophy,

arrythmias, pericardial diseassd diabeteg17,24,27 IHD and hypeensionaloneare



responsibldor 70-80% of HF case424,27) In older women with HPEF, hypertension is the
most comma cause, while in older malesstiHD. (20) Given the relationshipf HF to other
cardiovascular conditions, investigators inthe Rhysian s 6 He al tnbedShates dy |
examined whether lifestylactors affect HF risk.32) After more than 20 years of folleup in
20,900 men, this study found that maintaining a normal weight, not smoking, exercising
regularly, moderating alcohattake and consuming breakfast cereals and fruits and vegetables
individually reduced HF risk and together reduced HF risk by 2@ftpared tanen with none
of these healthy habits3%) Strategies targeting prevention of cardiovascular disease may
ultimately affect HF incidence. However, individualswho already have HF om-adherence
with medications and diet are the most common causesacerbationg16)
24 Comorbidities

With aging the risk of developing chrondiseasencreass. In the Canadian ational
Population Health Survey, only 12% mdrticipants ged 80 or oldereported having no chronic
conditions, while41%of participantgeportedhaving threeor more (33) When examining HF in
older populations, it is important to consider the impic#s of comorbidities. Anemia,
cachexia, renal insufficiency, obstructive sleep apnea, chronic obstructive pulmonary disease
(COPD), diabetes, hypertension and hyperlipidemia are all commiodiwwduals withHF.
(25,34,35 Such comorbidities have unfaw@ble implications fothe prognosis of HFplay a
role in the progression of HF and are often worsened by34F-For example, @emia
contributes to exercise intolerareed renal insufficiency worsens HF symptoms and prognosis
and limits the use of ph@macotherapy(25) A history of depression maaffect HF prognosidy
increasing the risk ahortality andcardiac eventgeducinghe likelihood of receiving cardiac

procedures and education about HF managerardtengtherng hospital stay.36,37) Ladly,
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theoccurrence of comorbid conditionsimdividuals withHF very strongly affects quality of &f
and mayimpair self-care behaviourg17)
2.5 Disease Outcomes

Improper management of HF is associated with adverse outcomes inchuafitadjty,
hosptalizations,functional decline, cognitive impairmernd caregiver burdeihe potentially
relevant outcome of lonterm cargLTC) admission among older HF patients in the community
has not been studieBvidence suggests that progerarmacologic mamgement of HF may
improve some of theseutcomes.

2.5.1 Mortality

HF is associated with significant morbidity and mortality,ezsally among older
cohorts. (2D Firstyear mortality rates are as high as 50% andymar survival is
approximately 50%. (QVhether HF mortality rates are similar between males and females is
unclear, but overall, ales and individuals with HF with reduced EF have shown greater
improvements in mortality through pharmacotherapeutic interventid&s39

2.5.2Hospitalizations

Probably the largest economic impact of HF comes through its association with increased
health service use including hospitalizations. HF is the most common cause of hospitalizations in
people over the age of 65 in thaitéd Statesand is the primary dcharge diagnosis of almost
1,000,000 individuals annually. (8) In Canada, 50% of individuals with HF are readmitted to
hospital in the year following HF diagnosis and more readmissiong@aneasnong older
individuals. (4Q Nonradherence to drug therapygn-adherencevith dietary and exercise
recommendations, living alone, pdgispitalization medication discrepancies, lack of cardiology

consult at admission and pulmonary hypertension all increase tha reskospitalization for
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HF. (4] In a large cohd study of patients presenting to a Canadian emergency department (ED)
with acute HF, those who were not admitted were more likely to presentiagfaénED, be
hospitalized andie within 30 days and oneyear. (42

2.5.3 Functional Decline

Individualswith HF are significantly more likely to be frail, arbth conditions increase
the likelihood offunctional decline(43,44 Individualshospitalized for HF often experience
functional declinewhich can lead to a greater need for home and communitgearieesAs
function continues to declingdividualsare at increased risk of hospitalization for HF. Decline
in both measures of activities of daily living (ADL) and instrumental activities of daily living
(IADL) represent clinical changes thetve benassociated witincreasd mortality and poor
healthrelated quality of lifeamong older persons with H@5) Near the end of lifeindividuals
with HF exhibit much variability ichanges in NYHA classd physical limitationsbut late-life
illnessis generallycharacterized by lortermfunctionallimitations with episodic disease
exacerbation§Appendix D) (4647)

2.5.4 Cognitive Impairment

Cognitive impairment is a common problémHF thought to affec20-50% of patients.
(48-50) Cognitive impaimentand HF share common risk factamsludingatherosclerosis,
hypertension and diabet€48,49 In HF, it is thought thateducedcerebrablood flowdue to
systolic hypotensionr microembolinduced cegbral infarcts may lead impaired cognition
throughdeficits in memory, attention, processing speed, and learfihgl9 Olderindividuals
with HF seem more prone to develogchroniccognitive impairmenandmay develop acute
and fluctuatingmpairmentknown as delirium, especialjuringdecompesatedHF. (22,49

Cognitive impairmentn olderindividuals withHF can lead to difficulties in setfareincluding
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nonadherence to therapy, medication mismanagement, failure to recognize early symptoms
rehospitalizationphysical disability and increagenortality. (16,4951) Optimization of HF
therapy inolderpopulations may improve cognitive function in a ddependent manneand
longitudinal studies afognitivechanges in HF have been identified as a gap in the current
literature. 61,52

25.5 Caeqgiver Burden

Caregiver burden is anothienportant outcomessociated witlHF. For caregivers of
individuals withHF, disease management is extremely giemin terms of promoting setfare,
monitoringdietay and exercisadherenceyanspoting patiens to appointmentgndmonitoring
for signsof decompensatiorf53) Studies o caregiver burden in HF have found tpatientage,
comorbidity, disease severity and LVEF were not predictive of caregiver bub@eb¥)
However, disruption of daily scheduandp a t i less df ghgsical strength were associated
with increased burden54)

2.5.6 Other Outcomes

HF is associated with increased rates of depression and poorer quality of life, especially
in older individuals. A communitpased study ablderindividuals withHF (mean ag&2 year$
found that compared to gendmatched communitgdwelling oldercontrols,individualswith HF
experienced significantly more depressive symptoms and retieeditirelatedquality of life
(measured with the RAN{36 suney). (55) The diminished quality of life in HRas been linked
to reduced physical, social and functional abilities as well as increased psychological distress.
(59
2.6 Management of Heart Failure

As a chronic condition, the management of HF is compheknaany therapeutic
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strategies exisireatment options for the management of HF include neurohormonal modulation
through pharmacotherapgalt and fluid intake restriction, exercise therapy and surgical
interventionsMany individuals with HF will benefifrom a combination of these therapeutic
options in management of their disease.

2.6.1 Pharmacotherapy

Pharmacological management of iFbased on strong evidence from a large number of
randomized antrolledtrials (RCTs), many of which focused aAF with reduced EF. A
summary of thesstherapies is given in Figurg/Appendix E). There is much less evidence to
support treatment of HFPEA.C E i n h-bldcket, ARB,AA dnd digoxintherapiesare
commonly used treatment options in HF management, in adddidiuretics.
2.6.1.1 Heart Failure with Reduced Ejection Fraction

Most of the therapeutic options recommended in managing HF are recommended in the
treatment of HF with reduced ER.CE i nhi b i t-blockertfeRBesarea d b
recommended for use most individuals with HF with reduced ERA and digoxin both older
therapiesare recommended for some subpopulatenms new evidence of potential benefits is
emerging. Diuretics are used extensivatyl hydralazine andaosorbide dinitratéherapyis used
in specificpatient populationtAppendix F Table 1).The following table is a summary of the
evidence of ther apeut ibockdr,eARE AA ahdsdigdxia therafi€SE 1 n h i

For more complete descriptions of the RCTs by dtags; refeto Appendix G
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Table 2.1: Summary of Evidence for Pharmacotherapes for Heart Failure with Reduced Ejection Fractionby Medication

Class
Medication Class Evidence of Therapeutic Evidence from
Class Effect? Benefit from RCTs Meta-Analyses ResearchGaps
ACE Yes - improve survival, HF symptoms, NYHA - 25%redudion in alF - inconclusive evidence
inhibitors (56,57) | class, exercise capacityF hospitalizations | causamortality oncognitive benefits
and HF developmer{68-63) - 35% reduction in HF - frequent use of
- reduce recurrent Ml and improve pdat specific mortality or composite endpoints
survival (6467) hospitalization - little research into
- some may improve cognitive impairment | - improveNYHA class quality of life
hypertensive adult&8) (57,69) outcomesfunctional
- benefits in severelF (70) | decline
ARB No® Valsartan -wi t-blocker therapy, |- frequentuseof
- improves NYHA class, ot mortality (71) some reduction in combined endpoints
Candesartan morbidity and - little researchnto
- with ACE inhibitor therapy, reduces hospitalizations (@) functional, cognitive
cardiovascular death or hosgizaion, but | - not superior to ACE and quality of life
more adverse events (72) inhibitorsin reducing outcomes
- reduces CV death or HF hospitalization in| mortality, but as effective| - not alltherapies
ACE inhibitor intolerant individuals (73) in reducing investigated for all
- equivalent to ACEnhibitorspostMI: hospitalizations (7,78) outcomes
reduces atcause mortality, recurrent Ml
(74,75)
b-Blocker No° Bisoprolol - trend toward improved | - frequentuseof

- improves exercise tolerance,ajity of life
and NYHA class (79

- may reduce suddedeath, but increase
hospitalizations (80

Carvedilol

- improves symptoms, NYHA class, overall
well-being, but not exercise toleran@&i{85)

survival (8,88,92)

- improve NYHA class,
reduce allcause mortality,
prolong exercise toleranc
time (V)

composite endpoints
- no studies examining
functional status or
cognition
- notall therapies
investigated for all
outcomes
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Drug Class

Class
Effect?

Evidence of Therapeutic
Benefit from RCTs

Evidence from
Meta-Analyses

Research Gaps

b-blocker

Carvedilol

- reduces altause mortality, hospitalizations|
slows disease progression, may improve
survival over metoprolol (82,888)

- reduces altause mortality and recurrent Ml
postMI (89)

Metoprolol

- increases exercise tolera quality of life,
improvesNYHA class (87,9(91)

- improves survival, altause mortality and
hospitalizatiorrisk (86,87)

AA

No

Spironolactone

- reduces altause mortality, cardiac deaths,
HF hospitalization With use ofACE

inhibitors diuretics, digoxin) (9%

- reduces renal function, quality of life5P
Eplerenone

- reduces altause mortality, cardiovascular
death or hospitalizations following M1 §9

No

- only mortality and
hospitalizations
endpoints examined

- no research into
functioral orcognitive
outcomes

Digoxin

Not
applicable

- improves symptomdunctional class,
exercise capacity, LVEFeduce heart rate
and body weight, may redubespitalizations
(97-99)

- reduces HF hospitalizations, not naditly,
even inolder individuals 100

No

- mostevidencerom
subgroup analysis,
especially for older
individuals

- No researclon
cognitiveor functioral
effects

Abbreviations: AA = Aldosterone AntagonisfCE = Angiotensin Converting EnzymARB = Angiotensin Receptor Blockebj blocker
= b-Adrenergic Receptor Blocke€V = CardiovasculatiF = Heart FailureLVEF = Left Ventricular Ejection Fractioml =
Myocardial InfarctionNYHA = New York Heart Association (functional classificatioR; T = Randomized Controlled Trial
®Evidencebased thepies: Candesartan and Valsartan
PEvidencebased therapies: Bisoprolol, Carvedilol and Metoprolol
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The many benefits CE inhibitors including improved survival and reduced

hospitalizationshave bendemonstrateth RCTssince the 1980s (see AppendixTable 1).
ACE inhibitorsshowevidence of a classffect meaning thatisiilar benefits have been
observed with enalapril, captopril, ramipgliinapril and lisinopril. (56,57ACE inhibitors are

recommended as firdine therapy for symptomatic HF with neced EF (Appendix F(2,3,101)

ARB therapies are also considered in managing HF, but are newer and only possibly
confer sirvival benefits (see Appendix:Gable 2) (102 These therapies are pamily
recommeded for use in individuals who cannotei@ate ACE inhibitorsbut in some cases, can
be addedo ACE inhibitor regimens. (3,101)

b-blocker therapy is another important component of pharmacotherapy for HF. Unlike
ACE inhibitors, there is mobleckersghppenaix @ Table i n e f
3). The c ar ebloackersarieteprotol, careedilbl and bisoprololvedeen shown to
reduce allcausemortality by approximately 35%nd are considered edncebased therapies.
(86,87,103-105) Longt e r m ubdoekerohias bben associated with improved symptoms and
NYHA class in individuals with HF, although these bétsedre seen after a longer treatment
periodthan ACE inhibitor benefits. () -blocker therapy should be used in conjunction with
ACE inhibitor or ARB therapy as firdine treatment in most individuals with HF witeduced
EF (Appendix F. (2,3,1Q)

In addi tion t o ACEblockertherdpyin ldFrmanadeRdéht, usaai d b
aldosterone antagonists and digoxin are recommended in someSms@lactone is the
predominantly used AA and has shown beneftien added to standard therapy regimédns o
ACE inhibi t o +blsckers fand diuretics. However, spironolact@enly recommendefibr

patients with severe, persistent HF symptoms already receatngnmended therapies
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(Appendix B. (2,3,101,105) Digoxin is asymptomatic therapy for HF that supgses rein

secretion by the kidneyand increases contractilit§97,106) It does not improve survival, but is
recommended for use in individuals with HF with reduced EF who remain symptomatic despite
optimal therapy (Appendix } (2,1QL) Clearly the pharmacotherapy regimen for HF with

reduced EF is complex. However, management of this type of HF has benefitted greatly from the
large number of clinical trials and wadbktablished clinical guidelines exist.

2.6.1.2Heart Failure with Preserved Ejection Fraah

HFPEF is now recognized as a common condition, especially among older individuals.
Unlike HF with reduced EF, treatment for HFPEF is not well establishedpNamacological
management of HFPEF is similar to that of HF with reduced EF. Daily weighitoning, diet
and lifestyle modifications, patient education and closevielip are key components of care
(107,108) and exetise training may be beneficial. (3)

There islessevidence about whicpharmacotherapseshould be used to treat HFPEF and
no evidencebased therapies exist that improvaical outcoms (Appendix H). (18) Treatment
strategies for HFPEF are based on extrapolations from effective strategies used to treat HF with
reduced EFand asmall number of trials have examined the effedhete therapies in the
treatment of HFPE older individualsSuch trials indicee e t h a-blockehthetagy may
be beneficial in improving altause mortality or cardiovasculardpitalizations over placebo
(209, ACE inhibitorand ARB therapies do nott0,111) Further, while somARBs
(candesartan and losarjdrave demonstratieeffectiveness in improving exercise tolergnce
quality of life andHF-relatedhospitalizationsX12-114), others (irbesartan and valasartaaydn
shown less benefit1(1,115) Subgroup analyses from thegidalis InvestigationGrouptrial

showed that digxin did not improve the combined primary endpointf hospitalization or
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total cardiovascular mortalitglid reduceHF hospitalizations, and led to arcrease in unstable

angina leading to more cardiovascular hospitalizations ovér@l) Finally, there is some

research into management of HFPEF from cohort studies. A large cohort study in Ontario
examined the ef f ebotker, spirbnolacrhe andwigokibthetapyrin, b
individuals wth EF above and below 50%. @1None of thes¢éherapesreduced mortality or
hospitalization ratem individuals with HFPEF. (18) A smallersubgroup analysiexamined the
effectiveness of pharmacotherapy in patients older than 80 years, finding no association between
A R B ;blodker, digoxin, statin or dietic therapy and improved sival or hospitalizations.

(117)

Despite the lack of clear evidence about effective therapies in the management of
HFPEF, ACE i -hlotkebthetapy are recordmebded for symptom relief in
individuals with controlled hyertension(2,3) Digoxin use should be avoided in most
circumstancesunless required for heart rate contf@l,3)
2.6.1.3 Therapeutic Benefits in Older Individuals

HF management has benefitted greatly from results ofdesligned clinical trials.
However, many trials from which the evidence waserated excluded older (agesl+)
subjects. Exclusion of older individuals from such trials has a number of limitations and
implications for HF management. Although age is the number one risk factor fmveacular
events, approximately 40% of cardiovascular medicine trials exclude older individu&s. (
Increasing life expectancies and increasing age of patients have not yet resulted in increased
interest to provide best quality, eviderzased car forolder individuals. (11pThe

generalizability of evidence from such trials is limitdéd ), leaving the evidendease for
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prescribing to elderly populations small, even though such individuals are the largest consumers
of prescription medications1Z0)

To enhance care for elderly individuals, more and better data are needed and clinical
trials designed appropriately for elderly individuals have been calledLt®191) Trial
participants and older persons with comorbidities may have differerbrisgnefit ratios with
respect to therapy and this may prevent uptake of evidessed care1@0 Thus, sometimes
even with evidence, older persons do not receive quality care, and cohort studies on real patients
with comorbdities would build the evidend®ase. {19) Despite the fact that most trials of HF
pharmacotherapies have excluded older individuals, current treatcenmimendations for HF
arethe same for older and younger individuals. Some smaller, observational studies have
examined treatment effts in older populations, and subgroup analyses of older subjects from
the larger trials have also been published.

Enough evidence exists for some to conclude that older individuals with reRthdsym
ACE inhibitor therapyand shold not be denied tremient. (122 Whether benefits are as great as
those seeamong younger individuals is more questionable. Ggroup analyses and
observational studies have found up to 41% reductions in mortality for older individuals,
suggesting that benefits of ACE ibhors seen in RCTs extend to older individual2125)
Despite these potential benefits, increasingregebeen shown to la@ independent predictor of
not receiving ACE inhibitor therapyl23-125) Among dder longterm care resident&,CE
inhibitor therapy significantly reduced the rate of functional decline, independent of comorbidity
or baseline physical functionlZ6) Thus ACE inhibitor therapy appears to have some benefit
even in older populations.

Very little work has examined the effectivaseof ARB therapy in older populations.
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Older individuals may be more prone to side effects of ACE inhibitor therapy, including coughs
and rash, and therefore ARBs may be acceptable alternates to ACE inhibitor therapy in this
cohort. (56) Subgroup analysesve found differing results on mortality, but valsartan and
candesartan therapy are associated with improved NHYA class, LVEF, signs and symptoms of
HF, hospitalizations and quality of life in older and younger age groups4{71,7

The utility of b-blockertherapy in older populations has also been explored through
subgroup analyseof larger trials and observatiorahort studies. Subgroup analygem trials
of metoprolol and bisoprolol suggest mortality benefits in older individuals, except invifibse
severe renal impairment (2228) and nebivolol reduced atlause mortality and hospitalizations
compared to placebo, but less effect was seen inubggaup older than 75 years. (3X0ohort
studies have found that alause mortality and HBEpecifc mortality were reduced at both high
and low doses df-blockes. (123 Lastly,in older individuals with HFPEF, there is some
evidence ofnortality benefits ob-blockess, overall suggesting thétblockess be usedo treat
HF with preserved and reduce&é. 82,86,87,103,129)

The effectiveness of AA therapy in older populations is not well established. From the
RALES study, adverse events declined significantly in all age groups, includinglafjred
subgroup of indiiduals older than 67 year@3) However, a later populatidbased study of
older individuals with HF (mean age 78 years) showed increased rates of hyperkalemia
associated morbidity and mortality with spironolactone alepugh this may have been due to
inappropiate dosing or monitoro (130

It is well recognized that the therapeutic index of digoxin is narrow, espefor older
individuals.(25) In posthoc analysis, age was an independent predictor of total mortality, all

cause hospitalization, HF hospitalization, HF death gpital admission, hospitalization for
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suspected digoxin toxicity and wdhawal from digoxin therapyl31), even at low serum
digoxin conentrations (0.9.9 ng/mL). (00 Lastly, in older hospitalized individuals, cognitive
performance improved significdy with digoxintherapy. (13)
2.6.1.4 Other Issues in Heart Failure Pharmacotherapy in Older Individuals

Clearly there are many limitations of the current evidence in terms of applicability to
older populations. There aa¢ssomany unique consideratisithat must be taken into account
when deciding how to manage HF in older individu@lsese include nderuse andosing,
polypharmacy, adverse drug everigherence ancomorbidities These factors extend beyond
HF and are applicable to pharmacotherapyagally in older populations.
Underuseand Dosingof Heart Failure Pharmacotherapies

HF pharmacotheraps areunderused in older HF populations. Evietherapies are
prescribed, doses often fall short of those recommended from ctimédsl (5 Posibly due to
less evidence about their clinical benefit in older individuals, ACE inhibstarsdblo@ker
therapies are underused in both primary care and specisdtgeitings. (4022 133-135)
Reasons identified for underuse of ACEiinb i t o rbleckasrindlud@nderestimation of
morbidity and mortality in HF, underestimation of beneditsherapy, concerns about adverse
eventsand age. 35 Us e of ACE i n h-bldtkertthenapies HatrBmpved ovdy
time, while use of older therapies such as digoxin have declib@g).\Yse of ACE inhibitor or
ARB therapies has been foundh® as high as 83% among individuals deemed ideal for ACE
inhibitor therapy across all age grougs37,138) -blocker use is usually lower than ACE
inhibitor use in older cohorts and has been found to be as low asmM6ffg alder individuals.
(133,13) Age, comorbidity, COPD and a history of bradycardia were all identified as barriers to

b-blocker use.123 Individuals with IHD or hypertension and those on other medications, such
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as ACE inhibitor ther apblockersvEd EBurtherpr e | i kel y to
cont r ai n d-blacket usepas well asmsidebeffects like fatigue and exercise intolerance,

are more common in older individuals and limit the use of these therai@sHpowever, even

if contraindications to therapy exist, ACE inhibitor thgydnas been shown to be beneficial

(139140) a-blackebtherapy is recommended in individuals with stable pulmonary disease.

(2) Thus, underuse of HF pharmacotherapy is prevalent, and while it may be justified in some

cases, it may partially reflect isgance by providers in managing older individuals.

In addition to underuse of HF pharmacotherapy, wddsimng is also prevalent in older
populations. Normally, ACE inhibitors are prescribed at lower doses and progressively titrated to
higher doses to &@tin recommended dosages from clinical trial eviden@&¥)(th geriatric
medicine, titration to the maximum tolerated dose is recomme(@)ddowever,many studies
have shown t hat -blockérs arerotien isedaibaptenmakdoses, especially
among older individuals. (B3L37,138) Renal impairment, hypotension and low creatinine
clearance were all identified as reasons for lower dosingod& #hibitors in these studies.
(133,137,13BAlternately, undedosing may represent physician reluctance to try higbses
in older individuals. (13BConsequences of suboptimal dosing have only been explored
minimally. While some benefits are seentwibwer dosesoA CE i n h i iblockeosr(#), or b
optimal benefit is seen at recommended dosd®) @urther exploration into underuse and
suboptimaldosing to determine effects on adverse outcomes may improve care and quality of
life and reduce costs
Polypharmacy ad Adverse Drug Events

Polypharmacy, the use of multiple medications, is common among older individuals due

to the high prevance of comorbidity(56) For individuals with HF, optimal therapy often
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involves multiple medications and one study reportedvarage of seven medications in
recently discharged indiduds with HF. (143) With use of increasing numbers of medications,
the potential for side effects and drdgig interactions also increases. (56 number of
prescribed medications is the strortgesk factor for adverse drug events, independent aof age
(144 Concomitant use of four drugs increases the risk of adverse event%a§0S0 and this
risk approaches 100%ith eightto nineprescribed medications. (4}

Many agerelated physiological @nges occur that can potentially alter the effects of
medications and increase the risk of ddigg interactions and adverse drug events. Renal
functiondecreasewith age, putting older individuals at risk for hypotensionatéailure and
hyperkalemia(56) Further, aging is associated with reductions in drug metabolism and clearance
through tte cytochrome R450family of enzymes. (44) Elimination halflives generally
increase with age, making the timing between doses of medication important ciosideén
older individuals. (14) Lastly, reduced skeletal muscle mass, decreased total body water and
reduced intravascular volume all lead to a smaller area of distribution for medicatioderin ol
individuals.(25) As a result of such physiologicalchang, ¢l ear ance -of ACE
blockers and digoxin is affecte(®5,144 ACE inhibitor dosing should be adapted to renal
function, and monitoring of serum potassium and creatioimetecimpaired renal functio
should be done regularly. (PBolypharmacy also increases the risk of ddigoxin interactions,
which can lead to reduced clearance, making older individuals more susceptible to digoxin
toxicity, a clinical diagnosis that ndeal to delirium. (145L46) Concerns over adverse drug
events, icluding toxicities and side effects, are important barriers to prescribing HF medications

in older individuals. (137,141,147
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Adherence

In older populations, adherence with prescribed drug therapy can affect therapeutic
benefit. The World Health Organt i on def i nes adherence as 0t he
behaviour (taking medications, following diet, and/or executing lifestyle changes) coincides with
agreed recommendat i ons 148 Thisrdefmition eefedtsttte car e pr o
importanceof patients being in agreement with therapeutic recommendaGonsorbidity,
depression, poor social support and social isolation may all reduce adherence with drugs, diet
and exercise recommended in older individuals with B6,149 Medication @herene ratesas
high as 73%00% have been reported among pHients discharged from hospital and self
reports. 143,150) Most individuals recall receiving advice on exercise and dietary restrictions as
well; however, individuals with lower recall were showrtdke feweHF mediations. (150

The presence aognitive impairmentnay have detrimental effects on adherehdes
HF, the prevalence of @icreases with age and the@ocurrence of these conditions is
becoming more commons2) Multiple small, cressectional studis have shown that cognitive
impairments highly prevalent in recently discharged individuals with Hhgf itcorrelates with
severity of NYHA symptoms, and thatastory of chronic HF is associated with a greater risk of
chroniccogntive impairmenor dementia.49,151) Cognitive impairmentan interfere with the
ability of individuals to recognize their iliness and redadberene with prescribed therapies,
including medicationdeading to frequent hospitalizatior{444)

Persisénce thelengthof time thatindividuals are adherent with therapy also
important to consider when treating older individuélg8,152) Persistence witbardiovascular
therapies generally de@ges over time, with &onth adherence rates found tod386

compared td0-yearadherence ratesf only 32%. (52-157) Studies into persistence with
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recommended HF pharmacotherapy give insight into covariates of persistence, reasons for
discontinuing therapy and the relationship between persistence and cait{@8d.60) A large
five-year followrup study found persistence ratesAGE inhibitordA R B s  dlocHersto be
79% and 65%, respectivelyi159) Multiple drug therapy and more severe Hérevassociated
with persistencand discontinuation was signifiddynhassociated with increased mortality59)
A smaller cohort study of 1 ndi vi-blackedluseafér om a
12, and 24 months wasaintained between 69 and 74%. L &ven in individuals with COPD
who did not exhibit whezing, 86% were able to tolerate therapy to the end of falfpwith
careful observation. (B) Failure to restart therapy following hospitalization, more advanced
symptoms, spironolactone use, no ACE inhibitor use, adverse drug reactions and mestinal rea
are common reasons fdiscontinuing therapy. (B5160)
Comorbidities

Among older populations, the presence of comorbidity is common. Comorbidities
including anemia, renal insufficiency, diabetes, COPD and artbaitiglay aole in the
progressia of HFand be worsened by HF. Management of HF can also affect other conditions.
For example, diuretics can aggravate urinary incontinence issues and dietary restrictions can
affect nutritional disorders26) Ther apy wi t h di u-blecheiscasworsgnas odi |
hypotension and increase fall risR5) Frailty also worsens HF symptoms and quality of life,
andcanbeworseneduringhospitalizations leading to greater fall risR5Y

The presence of comorbidity also has great influence onafpesscription of HF
pharmacotherapy. Renal dysfunction (serum creatinine greater than 170 umol/L) is more
common in older age and reduces ACE inhibitor and spironolaas®m individuals with HF.

(133,140 After adjustentfor age, gender and IHD diagsis,it was found thatenal
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dysfunction, diabetes and respiratory disease were not significant predictors of ACE inhibitor use
in individuals with HF. (13) Asthma, pulmonary disease and respiratory dis¢asels
consequent bronchodilator and steroiti@rapies) caneduce the likelihood ofrecev i ng b
blocker therapy byp to 50%. {33,150)

Some conditions also increase the likelihood of receiving therapy. Diabetics are more
|l i kely to recei v eblogkerEherapy.{1® mdivideals withtHDt not b
hypertension and atrial fiboritai on ar e mor e | i kel y t oblockercei ve
therapy. (18) While comorbidity should flag the need for careful management and monitoring,
it should not necessarily be a reason to withhold effective therapy.
2.6.1.5 Limitations of Evigee for Pharmacotherapy

Participants in clinical trials for HF pharmacotherapy are not representative of the
individuals most likely to need therapy. Namely, older individuals with comorbidity represent
the majority of patients with HF, but have generbalyn excluded from clinical trials. Trial
participants are a highly select group that tend to be younger, male, and have HF with reduced
EF as their sole or primary diagnosik6l) Meanwhile, in the community, individuals with HF
areolder, more equalldistributed by gender, haweultiple comorbiditiestake many
concomitant medications ama@ve high rates of HFPER.61) The limited generalizability of
clinical trial findings to elderly populations has been noted, as has the potentially incorrect
appliation of results from such triails treating older individuals. (112 Nonetheless, guideline
recommendations for HF abased on these clinical trisdsd generally apply to all individuals
with HF with reduced EF regardless of ade) (Study design, eXasion criteria, and relevant
outcomes of interest all limit the value of clinical trial data in recommending care to older

individuals with HF.
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Study Design and Exclusion Criteria

Most studies of HF pharmacotherapy have been large, randomized, dond)e bli
placebecontrolled trials, providing high quality evidence of interventions compared to placebo
or standard therapy.4%) However, the generalizability of this evidence to HF patient
populations is questionablRCTs are the most rigorous method byickhto evaluate the
effectiveness of medical intemvigons like pharmacotherapy.49) Often, trials do not enroll
sufficient numbers of older persons to have enough power to examine individual outcomes.
Some evidence about the benefits of pharmacothemagger populations comes from subgroup
analyses of larger clinical trials, a weaker type of study design. Further evidence has come from
prospective cohort studies in older individuals with HR23130,1&) While this study design is
not considered asgorous as an RCT, the results may be more relevant to the community
dwelling HF population, providing valuable evidence on which to base practice.

Many RCTs exclude older persons, especially those older than 75 $€a84.83,8690)
The average age phrticipants in HF RCTs is approximately 66 years, versus an average age of
75 years for the general population with;Htost communitydwelling individuals with HF
would not qualify for trials.122141,163) Encouragingly, a review of RCTs of coronary
syndromes found that the proportion of subjects over 75 years increasedltbur 19912000
compared to 1966990, but concluded that older individuate atill undefrepresented. (49
Exclusion of older participants may be due to physician beliefaf®is associated with
inferior outcome®r investigator concerns that many competing causes of adverse events could
mask treatment benefitd 18,163 Some have begun to question whether chronological age is an
appropriate criterion for determining paipation in clinical trials or if physical ability, organ

function, frailty and comorbidity status may provide better indication for suitability for trial
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entry, while increasing the generalizability of result€5(166) However, older individuals may
notbe willing to participate in RCTs due to age, illness, mobility, physical limitations,
comorbidity, other appointents and cargiving roles. (16Y So, while enrolling a more diverse
cohort of older individuals in trials would add to the evidence basexndd generalizability,
the feasibility of such studies may be questionable

Many trials of HF pharmacotherapy have included only participants with impaired LVEF,
usually below 35 or 40%AppendixG), and this is another big difference between arad
communty populations. (168Women are more likely to have HFPEF and this selection
criterion indirectly excludes many of them from triats5X,163,167) Exclusion of individuals
with HFPEF may partially account for the age differences observed betuagratticipants
and the typical HF patient populatiod2,161,167) More evidence is needed to guide
management of individuals with HFPEF, who represent a large proportion of older patients.
From the limited trials that have examined HFPEF, it can betbe¢ women and older
individuals are more likely to be represented (Appendix H).

The presence of comorbidity also affects who is enrolled itridlS. Presence of other
comorbid conditions may increase the likelihood of competing causes of advermaesjtc
making trial organizers hesitant to enroll individuals with multiple comorbiditi€s, 168)
Additionally, individuals with multiple comorbidities often use many medications, another
common exclusion criterion122168) Impaired renal function isften an exclusion criterion,
butworsers HF prognosis and is deserving of evidence to support disease manageegent. (

Almost all major RCTs of HF therapy have been done in Western, industrialized
countries. Whether results are applicable to-Wasternpopulations, where HRuUbden is

growing, is unknown. (12) Some studies indicate that individuals with mental illness, females
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and older individuals may receive poorer care, inenga$e risk of adverse outcomes.
(169,170) However, a cohort study invahg younger individuals with HF found similar rates of
ACE inhibitor andb-blocker use among men and women and no difference in mortality rates
was observed between those on optimal medication thedafly.Rurther, most trials studied
individuals with NYHA class HIV HF (see Appendix G)This means that therapeutic effects i
people withmore advanced HF have been better established thdrog® withmilder HF, who
may benefit more from pharmacotherapy to delay disease progression. Lastly, many trials recruit
individuals from secondary and tertiary care centers, whiclylikalds to selection bias,
increasing the likelihood of enrolling individuals receiving optimal HF managemédd). (1
Outcomes of Interest

Most clinical trials of HF pharmacotherapy examinecallise mortality as the main
outcome of interest. However, l@gumbers of individuals need to be enrolled to reach enough
outcomes for adequate powArcommon solution involvesombiring endpoints but this
strategy can mask the magnitude of therapeutic benefits associated with each o)) (
The applicabity of such endpoints iindividuals withsevere disease trose who are fraik
guestionable. In older populations, improved functional independence, quality of life, symptom
reduction and prevention of hospitalizations may be more valued than intaésenival
benefits. More recent trials are starting to reflect some of these other treatment benefits by
examining secondary endpoints like improvements of NYHA class, exercise tolerance and
progression of HF.122) From Tabls 1-5in AppendixG, it canbe seen that many of the trials
for therapies for HF with reducétF examined altause mortalitanduse ofthe composite
endpoint of allcause mortality and atlause hospital admissiegvas commonSome trials

examined quality of life outcomes, but omlye of these studies involved imdiuals with
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HFPEF (Appendices @nd H). 8390,98,111) Longterm medication toxicitynay be another
moreappropriate endpoint in older populations who are continuing to live longer with chronic
iliness. L73)
2.6.16 Physician Perceptions and Awareness of Guidelines

Physicianconcerns ovethe applicability of clinical trial evidence to older individuals
with HF and physician attitudes towards HF management have been the focus of much research.
Specialists tend to predioe HF therapy more than general physicjavisomay have
exaggerated concerns about treatment risk and side effects of HF pharmacoth2gapy. (
Studies from primary care have demonstrated lower use of ACE inhibitor therapy in older
individuals and thoseith comorbidities and polypharmacy because of perceived risk of adverse
effects, lower perceived benefit, lack of confidence in the guideldiisulty of dose titration,
monitoring and follow up, poor patieatiherencecomplexity of treatment, lack diagnostic
confidence, and diftulty applying RCTfindingsto older complexpatients. (13,147,174)
Further, while some work shows that application of therapeutic guidelines\pes/ed (133
interventions to improve guideline adherence are lesstiwian older populations. (BJ Age,
gender and comorbidity have all been shown to affect whether individuals with HF receive
guidelinerecommended therapie4.70,176,177)
2.6.1.7Treatment Decisions in Older Individuals

Use of pharmacothapy for HF maagement is lower amoragder individuals. ACE
i nhi bi tbbockers amerunderbsed in older individuals in both primary care and specialty
care settings52,12,133135) Age and concerns over adverse events are cited as reasons

contributing to such uderuse. (13pClinicians may in fact be rational in their decisions to not
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prescribe such therapies in older cohorts. However, whether such decisions are based upon good
evidence is debatable.

Age-related physiological changes that alter the pharmacatsneft drug therapies by
reducing drug clearance and area for distributeneasehe potentiafor adverse drug
reactions (25,144) Thus, consideration of the potential risk of adverse drug reaasion
necessary when treating older individuals. Howgeweany decision to prescribe or withhold
therapy, potential risks and benefits must be evalud¢éenconsidering potential benefits of
therapy in older populationphysicians may not have good evidence available upon which to
base decisions. Evidenoétherapeutic benefit comes almost exclusively from RCTs. Exclusion
criteria of such trials means that participants are dissimilar from the majority of HF patient
populations based on age, LVEF, comorbidity and medicatiorituseften up to physician®
decide whethetherapeutic benefits observed in trials can be expected in older populations.
Physicians have identified difficulty applying trial findings to their patients as a reason for lower
use of HF pharmacotherapies in older patiedt37,(49,174)

Further, from clinical trial work, the endpoints of mortality and hospitalizations (often
combined) are most commonly usesl? {0, 76-78,81,85-96) Outcomes of potentially greater
relevance in older populations, such as functional ability, cogniticaditg of life and symptom
management, are often not studied. Thus, whether such therapies offer benefits applicable to
older individuals is not well established. Some work from older cohorts seems to indicate that
benefits of A-Qldekeiherhpy dbsetvedrin trial patticifiants does extend to
older individuals as well122123) Whether physicians are aware of such potential benefits is

poorly understood.
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There is also a dearth of information regarding outcomes of therapy over time, thespite
fact that pharmacotherapy for HF will be used over the-teng. The CCS 2009 guidelige
caution clinicians to balance the benefits of hypertension therapy in older individuals with the
increased risk of side effects, especially in those with yrarltunderlying comorbidity. (18) In
summary, older individuals are less likely to receive HF pharmacotherapy, but the potential
benefits of such therapy in this population are not well established. This means that while
potential risks of treatment are Wwehderstood, potential benefits are not. To inform such
decisions, research that establishes whether therapeutic benefit exists in older populations is
needed.

2.6.2Restricting Salt and Fluid Intake

Limiting the intake of salt and fluids is recommendetiF tomanagewveight and
control edemaThe CCSguidelines recommend thiawdividualswith symptomatic HF restrict
their dietary saltintaketo2 g/ day and -sattdhded ed @) ddindieiddatswith
persistingfluid retention and congesii, daily fluid intakeshouldbelimited to 1.52 L/day:. (2)
Lastly, daily weight monitoring ismportantand medical attention should be soudhteight
gain exceeding two kigrams in three days occurs. (301

2.6.3Exercise Therapy

Another component diF management is exercise therapy. Coats and colle€(®
have showrthat exercise traininganimproveexerciseiolerance, oxygen consumption and HF
symptomsCCSguidelines recommend that aldividualswith stable NYHA classlI-Ill HF
with reducel EFshouldaim toexercise 25 times per week for 395 minutes(2) Through
interval training or steady stagxercise benefits include increased physical capaaiyproved

HF symptomsand healtkrelated quality of life, andeduced mortalitpandhosptalizations (180)
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2.6.4Surgical Interventions

Surgical interventions in HF management are less commonly used than the previously
described therapies. Coronary artery bypass grafting (CABG) is a treatment option for
individualswith multi-vessel diseas&ut may not béeasible inindividualswith comorbid
conditions (6) Implantable devices, including defibrillatorzan help with hearatecontrol in
individuals withHF with advanced HF (LVEF < 30%yho are at increased risk for atrial
fibrillation. (6) Cardiac resynchronization therapy may be beneficiaddividualswith
persisting HF symptoms and impaired cardiac conduction.g@)y, surgical ventricular
remodeling is amxperimental treatmen{)

2.6.5Chronic Disease Management and Hearturail

In HF care, chronic disease management (CDM) programs have gained much recent
attention and may enhance the quality of patient €&b&1 programs generally refer to a
multidisciplinary approach in which physiciaasdteams consisting of nurses andssibly
otherhealth professionsg|tailor and monitor carto individualsat all stages of HK181,182)
Common components of CDM programslude educatin of patients and caregivers in sekre
practices, case coordinati@oy clinical nurses or nurggactitioners) enhancement cfelf
management skills, optimation of medication and followp with patient§Appendix E Figure
2). (182-184) Educating patientand caregiverabout the symptoms, signs, diagnosis, treatment,
dietary issues and role of@xise ca help promote self management and redirect the burden of
care away from thacutehealth care systenil82)

CDM programs for HFhave been advocateditwrease prescription of pharmacotherapy
increaseadherencéo dietary restrictions and medioon therapy, and reduce hospitalizasion

(185,186) In olderindividuals CDM programscanalso address martgeatmengoalssuch as
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relievingsymptons, improving functional capacitgnd quality of life andreducing acute
exacerbationandunnecessarydspitalizations(182 CDM programs may be especially
beneficial toindividualswith other comorbidities or other barriers to c4162)

2.6.5.1 SelfCare

An important goal of CDM programs is the protion and facilitation of sel€are
practices througpatient education. Setfare strategies include batblfmaintenance and self
management behaviouSelfmaintenanceefers to adherende prescribedherapies and health
practices, whileef-managementcludes recognition and evaluation of signs ayitiptoms of
HF, implementation of a treatment option and evaluation of the te@atthosen (Appendix E:
Figure 3. (187-189) Selfmanagement requires learning skills, insight, judgment, preblem
solving and decisiomaking, and is more cognitively demangithan sedmaintenance. A HF
specific tool to help clinicians evaluate the salinagement capabilities of their patients has
been developedl190)

In HF, specific sekcare behaviours include medication taking, symptom monitainlg
adhering to dietry restrictions CDM programgor HF drive to promote patient setfare and
have been shown to improve quality of life and functional status, reduce unplanned and repeated
hospitalizations andgssibly reduce mortality. (13191) Barriers toself-careincludeanxiety
comorbidities depression, sleep problems, cognitive impantna@d poor health literacy. (189
There are no performance measures to address patient adherence to compseltcts eh
acute care settings, making it difficult for provideysnow if education is working. (18
2.6.5.2 Research Evidence fo@bnic DiseaseManagemenPrograms

Research evidence is beginning to highlight important benefits of CDM profpaiis

managemenSuchprogramamaysuccessfly redue mortality andhospital admissions,
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improve e d and adherence to pharmacotheramprovequality of life and prognosiand
reduce resource usd04,1&-184) Improving adherence to drug therapy nrayurn improve
other outcomecludingsurvival andreduction ofhospitalizatiors in individualswith HF with
reduced EF(74,93,103,110) In Ontarig CDM is deliveredo a large proportion ahdividuals
with HF regardless of agéut somework foundthat males arenore likely to receive CDM.
(193

Much research has ex@ned interventions with coordinated CDM delivered through
nurses and pharmacisg&uchintensiveinterventions mayeducenumber of hospitalizatieand
number of days spent hospitalized related tarHfie short term (up to six month®utlonger
termbenefits are questionabl@®4,185 One recenmetaanalysig(104) suggests that while
targeted interventions reduce hospital readmissions, they do not affect mdttaliber,
individualswith optimally treated, stable HiRay be managed adequately ttgbwgeneral
practice, with HF clinics being useful in initial disease manager(i3)
2.6.5.3Role of Home Care inl@onic DiseaseManagement

Home care may play an important role in optimal managemenkppéssibly in
conjunction withor following, CDM programsHome carenay help overcomtheundeuse of
diseasamodifying therapies, especially oiderpersong183), improve adherence to medication,
diet and exercise recommendations and help maintain the benefits seen in CDM pr@yt&ns.
In olderindividuals CDM programs may be more effective with some home care component or
strategy to address comorbiditiasdsocial and financial issues associated with HB4Y The
role for home care in CDM is not wealeveloped, but home care may be ablertwide CDM
services complementary or in addition to those offerageireral practiceCoordinating care

between the home care sector and primary care sector where most HF patients are managed
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could improve disease outcomes and quality of life.
2.7 Summary of Current Literature

Heart failure, with reduced or preserved EF, is common among older individuals and is
associated with reduced survival, functional ability and quality of life, as well as increased health
service use and caregiver burden. Chraisease management programs can help older
populations manage this complex disease. An important part of such programs, and a cornerstone
of HF care, is pharmacothera@dCE inhibitors -blockers, ARB, AA and digoxin are all
recommended for use in HF witeduced EF and while less evidence exists about the
effectiveness of these therapies in HFPiEEre are some recommendations for use among these
individuals Pharmactherapiedor HF have been welkkvaluated in RCTs. Benefits of
pharmactherapy include wlonged survival, reduced hospitalizations and impmo@sin
symptom severity, function and exercise toleraA€eE inhibitora n dbloéker therapiebave
shownthe most beneficial effects individualswith HF andreduced EF and are recommended
for use in mosindividuals

The epresentation of oldéndividualsin clinical trials of HF pharmacotherapy is poor.
The exclusiorof older individuals, women, those with comorbidity and those on other
medications limits the likelihood that evidence gained from RCTs will be applicable to larger HF
populations in the community. Even when triaisoll older subjects, highly selectivedlusion
criteriacontinue tgoromote enrollment ahdividualswith less comorbidity and medication use
Another weakness of the current evidence in HF management is in managing HFPEF.
Recommendations are sparse foiralividuals, and effective theragen older populations have
not been well explored. However, emerging from the observational cohort stuHieB i

mana@ments a trend towards better representation of commuahitglling HF clients. These
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trials enroll more women and do not usuallyitilBF above 40%. Moreohort studiesvill begin
to advance knowledge in this fielokovidingevidence fotherapies in older gaulations.
Excellent systematic reviewsand matam al yses of the | arger trials
blockers and ARBs have been published and are invaluable in providing direction for the
management of HF.

Whether older individuals with HF benefit frorhgrmacotherapy to the same degree as
trial participants is not well established. Some evidence suggests that similar benefits are seen in
older populations, particularly for ACE inhibitor therapy. However, the few studies examining
therapeutic effects inlder populations have many limitations. The-offtages remain low, and
most of these studies still did not include very old individuals (age 80 or older). Difficulties in
recruiting older adults may still be a barrier. Additionally, subgroup analydasgeftrials can
potentially add to knowledge about therapeutic effectiveness in older individuals, but are usually
not adequately powered to provide statistically strong evidence. Further, many populations of
older individuals with HF continue to be exdkd from studies, including those receiving home
care and those in institutions. Some of these populations may be captured in-the post
hospitalization studies, but nonetheless, this exclusion is a weakness of current research.

The CCS 2006 HF guidelinasclude recommendations for HF managemeratdier
individualsbased on some smaller RCTs and observational @df@ecommendations are based
on symptom control and mortality outcomes, which are applicable to older populations.
However, effects of thergpon outcomes such as functional or cognitive decline have not been
well explored eventhough thesguality of life outcomesnaybe of particular importance to
older populationsTrials commory use combined endpoints to observe statistically significant

differences betweetneatment groupdutthis methodnay mask the magnitude of benefit in
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individual outcomest-ollowing older cohorts receiving therapy to examine benefits or adverse
outcomes may be of the most utility in providing new evidence to infoattice.

Underuse and suboptimal dosing of HF therapies among older populations is ptablem
suggesting suboptimal quality of care. Older individuals may only tolerate lower doses than
those shown to be effective from RCTSs, to adjust for reducetrireaclearance. There is
evidence that therapeutic benefit occurs even at suboptimal dosing, suggesting that underuse of
these proven therapies is a more worrisome problem than suboptimal dosing. Many barriers at
the physician level have been identifi€hysicians may not feel recommendations are easy to
follow, may disagree with recommendations or may be hesitant about percisiks of HF
therapy. Further understanding abthé use of pharmacotherapy could be generated by
exploring more patientevel factors, particularly across care settings. Additionally, the issues
observed with pharmacotherapy for HF in older individuals apply to older individuals more
broadly and not just those with HF. Thus, management of chronic conditions in older persons
could benefit from some changes in trial design to ensure that the majority of those needing
therapy are represented in the trials on which recommendations areWaséter enough
evidence about benefits in older populations exists to make informed tredegoendns is
important.Observational cohort studies of therapies proven to be effective in younger cohorts
would add to the knowleddeseandbuild upon existing trial evidence.

Disseminatiorof knowledgeabout the most current evidence is challengimgreasing
knowledge uptake of smaller, observational trials in older indivedualy also improve
physician confidence in providirtdF pharmacotherapy in this cohort. Furthermore,
investigation of methods to improve adherence generally, and specificadiyg older

individuals who may face more challengesuld be beneficial Studies of persistence with
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cardiovascular medications have shown promising results. Linking persisfeheeapy and

nonuse of therapyo outcomes is a logical research directnd ultimately examines quality of

care Thus, while management oF-has progressed over the past tlideeades, meeting the

needs of older individuals, creating more comprehensive trials and ensuring effective knowledge

exchange are all importamt improvingfuture are
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3.0 STUDY CONTEXT AND RATIONALE
3.1Home Care in Ontario

The organizational structure of home care in Ontgnmportant in understanding the
contextin which thisresearchs beingconductedThe local halth integration netwosk(LHIN)
and commnity care access censr@CCAQ in the provinceand the provincial reimbursement
pl an f or s e nae@immdantonexrtualcomponeats s

3.1.1The Structure of Home Care in Ontario

Home cae is becoming an increasingiportantc o mponent of Ontari ods
continuum AlthoughOntario had artal home care program as earlyl®58, home care in
Canada wasiiroduced n t h e 1)Ina988 &l provindes and territories established
programs for bth acute and lontermclients, and home care has since expanded rag&j8y
Canadian health reform has seéle@ expansion of community care at the expense of hospital
care and the Romanow Report (2002) highlighted the increasing importance and necessity of
such expansiar{4,5 Home care is not included as an essential service in the Canada Health Act,
thoughsomerecommend its inclusion4(5) As suchthere is no portability of home care
services between provincg8) However,all provinces and territories have publiaéling and
basic service provisioto some degre€3,6) Funding for home care has increased dramatically
in the last two decades, but still represents only a small part of overall health care spénding. (
Further, more recent spending for home care ses\has not expanded as rapidly since the
1990Ms. (

Home care refers to the provision of a comprehensive range of coordinated health
services in the home to enable individuals of all ages to remain at home with appropriate care

and promote, maintain andstore health.3) Home care services allowder individuals with
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chronic conditions toemain & home and also facilitate returns home followihagpital stays.

(8) Such serviceganoften preventdelayor substitte for longterm or acute car®), andare
intended to complement informal supports for individuals at home. The variability in home care
policies is evident across Canada, with one example beiragtiess to supportive services f
individuals with chronic conditions3)

Most clients recere home care services in their own hoing,some services are
accessed by clients in LTC facilities or assisted or supportive housing facilities. Further, the
majority ofclients are longstay, meaninghey are expected to receive services for 60 days or
more. ) One study found thathile the proportion of clients receiving home care did not
change significantly, there was a large increase in the proportion of clients receiving andsing
specialty care in an eiglyear period(10) At any given time,lie number of people receiving
home care generally exceeds that ggttacility-based serviced 1), with up to 5% of the
nationalpopulation receiwg services. §) In Ontario, over 5.5 million home care visits were
delivered in 2005/2006, to approximatél00,000 clients.12-14) Most of these visits (67%)
involvedpersonal support and homemaking servaras nursing was provided in more than-one
guarter of visits. {4) It is expected that with current demographic and health care trends, the
demand for hme care services in Canada will continue to riseTlie populationis aging the
prevalence of leronic conditions is risingagndmore individualsvish to remain at home for care.
(2) Technological advances have facilitated the shift for home care seascleave trends
towards shorter hospital stays, and shifts away from-terg care. X) For these reasons, home
care is likely taremaina vital component of the health care system.

In Ontario, the 14 LHINs oversee the distribution of more thabili6n health care

dollars (5) and plan, integrate and fund local health services including home3)arée(
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provinceds 14 CCACs correspond to the geograp

CCAC:s are locally funded through the LHINs to provide acteg®vernmentunded home and
community services andrC in the province.15) CCACs are the single point of access for
individuals requiring home care services. CCAC case managers determine eligibility for home
care services and arrange for health caoéepsionals to provide a range of care including
nursing services, personal support, physiotherapy, occupational therapy, social work, nutritional
counseling and medical supplies and equipmég). CCACs also coordinate community
support services for @nts as neededl®) In 2001, the Canadian Institute for Health
Information(CIHI) developed the Home Care Reporting System to improve quality and
accountability of home care services by providing a set of indicators allowing regional
comparisons.1(7)

The OntarioMinistry of Health and Longerm Care MOHLTC) launched the Aging at
Home strategy in 200€ommiting over 1 billion dollars to support seniors to live healthy and
independent lives while remaining at honis8) (Specific goalsof this initiativeinclude avoiding
premature admission to LTi&cilities and hospitals, finding innovative ways to support seniors
in the community, creating integration across the continuum of comrresiyd services,
supporting caregivers and promoting health systertaisiadility. This is a key initiative in
alleviating the burden on existing inpatient and residential facilities and preparing for future
increases in health service use. Even more recently, the MOHLTC announced that pulénce
guality measures and go@ting system for home carelilbe introduced to ensure higiuality
health care.12)

3.1.2The Ontario Drug Benefit Plan and Formulary

Seniors older tha65 years of age are eligibler subsidized drug progranms Canada
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but programs in each prowevary. In Ontario, thé¢AOHLTC covers most of the cost of many
drug products for seniors through thet&io Drug Benefit (ODB) plan(19) Seniors with valid
Ontario healthnsurancenvho are 65 years and older are automatically eligible for coverb@e. (
Medication costs are subsidized depending on marital status and income levels, with many
seniors paying a $100 copayment each year, after which prescriptions cost®#.The(ODB
formulary is a comprehensive list of drug products that are includieé iprovincial drug
benefit program. As of September 2009, the Ontario formulary contained more than 3200 drug
products. For most cardiovascular medications, includihgedcation classesdicated for HF
management, there are few restrictions on udar@any have interchangeable medications
approved for use2Q) Table 1 inAppendixI providesalist of HF medications included in the
provincial formulary.
3.2The Resident Assessment Instrumerit Home Care

Across the care continuum, data about cliesgds and preferencaseneeded to
improve care. interRAI instruments enable the collectidmgli-quality datato enhance care
guality in many care settingsmterRAl is an international, collaborative research network with
members from more than 30 caues. This network strives to improve health care in vulnerable
populations by promoting evident@ased clinical practice and policieased on higiguality
data abouindividual needsand outcomes across the continuum of health care. Assessment tools
deweloped by interRAI are designed for use in specific care settings and include a set of core
items considered relevant to all settings. However, all assessments incorporate common clinical
concepts, language and data collection methods to allow compaaisoss care settings.

(21,22 A newer suite of assessmentasseleased in 2009108 across the continuum of care.
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Improvements havieeen made to standardized iteamsl the new suite contains common items
and definitions. Z3)
interRAI instruments allowomprehensive, standardized datdecollected across
many domains including sociodemographic characteristics, functional and cognitive status,
psychologicaconditions, disease diagnosa®l service us&uchdatacan then beised for
individual care @nning, measuring outcomes of interest and developing quality indicators.
interRAI has developed assessment instruments designed for use across the care
continuum. The RAHC wasdesigned for use in home care populatidiss assessment
instrumentconssts of over 300 questions designe@ssess the needs, strengths and preferences
of clients receiving home care servicEee RAFHC database contains detailed clinical and
sociodemographimformation including cognitive status, mood and behaviour pestéenformal
support services, physical function, clinical diagnoses, medication use (both prescription and
nonprescription) in thesevendaysprior to assessmeand acute service utilizatigmcluding
hospitalizations and ED visjté the 90 daygrior to assessmer(®4) Embedded within the
RAI-HC, Clinical Assessment Protocols (C8Fhelp with further assessment and care planning,
as well amneeds analysis and patient safety analysis at an aggregat¢28y&his breadth of
information creates ach data source, which provides comprehengsif@mation abouhome
care clienpopulations Trained cliniciangompleteRAI-HC assessments and use clinical
judgment in recording diagnosesccuracy ofrecordednformationis routinely verified through
discussions with physicians, family and caregivéissessors are trained to reviswedical
records if necessary. The reliability and validity of the tool have been established previously and
items contained within the RAHC, including key areas of functial and cognitive status, have

excellent interrater and testetest reliabiliy. (22,26:30)
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The RAFHC is used in a number of provinces and territories in Canada &8, the
Ontario MOHLTC mandated the use of the RAC to assess every loiggay hane care client
in the province(3) The majority of clients expected to be lesigqy receive a RAHC
assessment within 14 days of initiation of home care services, regardless of whether they remain
on serviceFurther, clients who were not expected tddreystay are assessed by day 60 f they
remain on servicdReassessments of clients who continue to receive services are done semi
annually. While most longtay clients are assessed in the community, some are assessed in
hospital to facilitate placementto LTC facilities. Approximately 150,000 assessments are
completed each yeakssessments are completedttainedassessors within each CCAC in the
province; the CCACs transmit their assessment information (along with their administrative
records and mechtion data) to the OACCAQ hrough a data sharing agreement, the University
of Waterloo receives data cuts from the OACCAC approximately every 6 mbfgdgation
data are routinely collected at each assessment as part of normal clinical praetiesver
interRAI HC instrument is not yet in uge Canadabutmandates the use of standardized
medications codes where they ex{28) The RAFHC and all interRAI instruments are available
for purchase through www.interrai.org.

3.2.1Data Source

The RAFHC databaséas a number of strengttigt make it an unparalleled choice for
populationhealth researcihis databaseontainsextensive andetailed clinicainformation
about geriatric conditions such as functions| engnitive status, mood and behavipatterns,
clinical diagnosesandmedication use (both prescription and fppascription). Further,
information is routinely collectedbout informal support servicasd acute service utilization

(including hospitalizations and ED visiig)the 90 dayprior to assessmerfince data
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collection is mandated, no additional burden is placed on individuals to collect this information.
Adding to the strengths of this data set, items for assessing presence ofdiagnakes like HF

are includedn RAI-HC assessments. The validity of such information has been demonstrated.
(30) Further, a number cdfummaryhealth scales are embedded within the assessment and these
scales have been validated for use with the-R£&I (26,28,3134) TheRAI-HC is mandated for

use in Ontario, allowing censudsvel evaluation of the care needs of all leatgy home care

clients in the province. This comprehensiveness means that the data are representative of the
entire longstay home care population in Ontario. Lastly, the {RI&l has been used in Ontario
since 2003. There are currently more than 1,000,000 assessments in the database and the
longitudinal nature of these data allows for analysis of trends over time. In summary, this rich
data source is second to none in Canada & samprehensiveness, representativeness and
longitudinal nature.

3.2.2 Outcome Measures

Many outcome measures can be generated from the longitudinal use of embedded scales
(combinations of items) omterRAI instruments. In crossectional analysis, tke scales can
summarize client characteristics in a number of domains. The embedded scales automatically
calculate scores for individual clients that help assess clinical status and care needs. This
researctwill utilize five health index scales (outcomeasures) for functional ability, cognition,
depression and health instability. These are: 1) the Activities of Daily Living (ADL:) self
performance hierarghscale(28), 2) the Instrumental Activities of Daily Living (IADLgapacity
scale(26), 3) the Cagnitive Performance Scale (CP&P,32), 4) the Depression Rating Scale
(DRS)(33), and 5) the Changes in Health, Estdge disease and Signs and Symptoms (CHESS)

Scale(31), respectively. Each scale has been developedaithted for use with the RAHC
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and higher scores in each measure indicate more severe impair2ted8,8134) The scales are
described in detail below.
The Activities of Daily Living Sefferformance Hierarchy Scale

The ADL seltperformance hierarchy scale is-#evel scale (range fro 07 independent
to 61 most dependent) calculated based ortditeting, locomotion, eating and personal
hygieneitems from the RAIHC. This scale accounts for the typical stages of ADL loss and has
been validaté against other scale2§,29
The Instumental Ativities of Daily LivingCapacityScale

The IADL difficulty scale is a 4evel scale (range fromiOno difficulty to 6- great
difficulty) calculatedusingthe meal preparation, ordinary housework and phone use items from
the RAFHC. (26) This scale measurdke capacity to perfon IADLSs, regardless of whethére
opportunity to do sexists
The Cognitive Performance Scale

The CPS is used to measure cognitive function and-keeef scale (rangom O -
intact to 6i very severe impairmentpmposed of items that measure sttertn memory,
cognitive skills for daily decision making, expressive communicatnaheating seH
performance.32) The CPSasbeenvalidated againghe Mini Mental State Exam29)
The Depression Rating Scale

The DRS is a 18evel scale (ranggeom 01 no depressive symptoms to fl4nany
depressive symptoms) based on seRARHC items: negative statemengsersistent anger
expressions of unrealistic fearspetitive health and anxious complajriegial expressios that

are sad, pained or worrigand tearfulness. It has been validated against the Hamilton and
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Cornell depession scales and scores above tareggenerally interpreted todicate possible
depression.33)
The Changes in Health, Evsage Disease ahSigns and Symptorfsale

The CHESS is a-&vel scale (ranggom 01 no instability to 5 highest level of
instability) that provides a measure of health instability and frailty. The CIHE&® is created
from subscorebased on the presence of tbédwing health symptoms: vomiting, dehydration,
loss of appetiteweight loss, shortness of breath and edema. This subscale is then added to
declines in cognitiveoADL functions, as well as erstage disease items. It was a strong
predictor of survivain an LTC populatiorand is validated for use in the home care setting
(26,31,33

3.2.3 interRAI Research in Pharmacoepidemiology

The comprehensive information collected using interRAI instruments has been used
extensively in geriatric research and tenaaller extent in pharmacoepidemiological research.
Much of this work hagxamined older populatioms the LTCand home care environmenthe
RAI-HC assessment has been used in many countries to examine pharmacotherapy use among
older individuals receivig home care services. Patterns of use of antipsychotics, analgesics and
outcomes of therapy have been described in European and Canadian home care poBations. (
37) Much more workhasexamined medication use iiTC populations for diseases including
Pa k i n $4B, debnentia, hypertension and pai88,39,4046) Some work has also examined
patient outcomes related to medication ther@&®39 and potentially inappropriate medication
use. 47,49 It is clear that the comprehensive data colleatgdg nterRAI instrumentgan be
used to undertake pharmacoepidemiological studies and inform clinical pracpegticular,

the ability to accessomprehensiveersonlevel clinical andsociodemographimformation is an
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attribute often lacking in databadeaditionally used for pharmacoepidemiological studies.
Nonetheless, littlevork has focused on outcomes over time and none has examined use of
medications among communitivelling individualswith HF receiving home care services.
Thus, while interRAI insuments have the potential to contribute greatly to the field of
pharmacoepidemiologipr manychronic conditions, this potential is only beginning to be
realized.
3.3Study Rationale

Given the overall prevalence of chronic diseddes HF, as well asiie many negative
outcomes of such conditions, research in this area has the potential to be informative and wide
reaching. The proposed research aims to address gaps in current knowledge about chronic

disease management in HRlre community setting

3.31 Gaps in Current Knowledge

Much work on phanacotherapy in HF has come frédCTsand somdrom hospital and
specialty clinic settings. Knowledge about disease characteasiticservice needs of
communitydwelling older persons witHF is lackingFurther, much researdimas examinethe
outcomef mortality and hospitalizations, which may notthe only relevant outcomes among
to olderindividuals withHF. There is evidence that therapiesed to mnag HF are underused
in older populations, but agaimost of this research involved hospitalizedividualsor those
receivingcare through specialized clinics. This may not be representative of other sub
populations of patients, particularly those receiving home care seivigéiser, little is known
abaut potential barriers to implementing CDM programs for H&stly, there is a dearth of
evidence about the effectiveness of pharmacotherapy for HF in older individuals, and evidence

thus far isprimarily limited to the outcomes of mortality and hospitaiiaa.
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3.3.2 Proposed Research

This research will attempt to address some of the identified gaips aqurrent knowledge
of pharma&otherapeutic management of HF. In doing so, there withbee main research asea
eachof which will be described in datan its own chapter of this dissertation. All analyses will
make use of the extensi@ntarioRAI-HC and OACCACdata available at the University of
Waterloo. Application of the interRAI instruments to the area of outcomes of pharmacotherapy is
novel in htario and Canada. All work will be retrospective and involve secondaryadalysis
of data contained withithe databases at the University of Waterloo. Ethics approval was
obtained from the Office of Research Ethics at the University of Waterlodi@aegi#14761).
3.3.2.1A Profile of Older CommunityDwelling Home Care Clients with Heart Failune
Ontario

A first step in beginning to understand therapeutic effectiveness in older populations is to
characterize a more typical HF population than tliepeesented in the current literature. This
first initiative will characterize Hindividualswho are receivingpome careserviceswith respect
to sociodemographiand clinical characteristicenedication use amgkervice use. This will not
only create a@mprehensive description widividualsin an increasinglymportant health care
sector, but will add to the current literatumenich currentlyunderrepresents older individuals
with HF. This will be one of the first comprehensive studies of a reprasenpopulation of
older individuals in the community settingpecifically, this research will:

1) determine prevalence estimates of Hlomg-stayhome carelients

2) describesociodemographiand clinical characteristics of lorgjay home care cli¢s
according to HF diagnosiand

3) examine informal supports and acute service use amongtiayndome care clients
according to HF diagnosis
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3.3.2.2 Correlates oNon-Use of Pharmacotherapy Heart Failure

Firstline pharmacotherapy, nsisting of an ACE inhibitoor ARB in conjunction with a
b-blocker, is recommended for most individuals with HEs well understood that older
individuals in hospital, specialty practice and general practice settings are lesthbketlieir
younger counterparts receive recmmended therapies for HF. Whethleistholds true for HF
clients receivindiome careservicess unknown Further,many providetlevel factors associated
with use of these therapies have been identified in the litesétutless is known about patient
level factors Understanding factors associated with medication use in this population can assist
with care planmg and help inform interventicstrategies to overcome gaps in cdit@s
research will examine use ACCE inhibitor, ARB andb-blockertherapy inthe home care setting
andexamine factors associated with nrase of these therapiedaking use of thextensive
sociodemographiand clinical variables availabie the RAI-HC databasehis research aims to:

1) estimate the prevalee ofACE i n hi b i t-blocker tfeRBusesamahg lbg-
stay home care clientgith HF, and

2) identify correlates ofhon-use offirst-line pharmacotherapy among lostay home care
clients withHF.

3.3.2.30utcomesamongOlder Home @re Clients with Heart Failure

The last research initiative wiixamine the outcomed mortality, LTC admissionong
stayhospitalization, functional decline and cognitive decbmer time.The currentiterature
with respect tsuchoutcomes in olderlF populationss sparsend predominantly focuses on
the outcomes ahortality andhospitalizatios. Thesefive outcomewill be exploredusing the
longitudinal data in the RAHC databaseProportional hazards regression analysis will be used
to model ime to each outcomé&he ability to examine quality of life outcomes will provide

valuable evidence to inform practicéhis will be one of the most comprehensive studies of

51



outcomes in communitgwelling individuals withHF to date and wilalsoanswer kg questions
aboutfactors associated with relevant geriatric outcar8eegcifically, this work will:

1) determine rates ghortality, LTC admissionjong-stayhospitalization functional
decline anctognitive decline among lorgtay home care cli¢swith HF, and

2) examinea comprehensive set sbciodemographjclinical, melication and service use
factors potentially associated with each outcome

3.4 Research Goals

Using Ontario data, it is hoped that this work will generate evidenaewpich to
inform future policy and practice in home carféhile this researcfocuses orchronic disease
management dflF, this research modehn be extended to other chronic diseases, generating
future evidenceResearcldissemination will be performead a variety of ways, and will target
diverse audiences. Early results have been presentbuaiedl and researcbriented
conferences, as well as to polmakers in asariety ofnetworking foruns. Manuscripts from
early resulthave beempublished or ee in pressand future work will be publisheahce
complete Preliminaryresearch findings we presented to key stakeholders in policy and across
caresettings inMay 2010. Ultimately, it is hoped that this research will inform new policies and
practicego improve the delivery of chronic disease carthexcommunity eventuallytranslating
to improved quality of life forindividuals withHF through interventions designed to target those

at risk of adverse outcomes
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40 A PROFILE OF OLDER COMMUNITY -DWELLING HOME CARE CLIENTS
WITH HEART FAILURE IN ONTARIO

(The text for Chapter 4.0 is taken verbatim from the published manuscript.)

This chapteris based on atsidy first reported in Chronic Diseases in Canada. The primary
publication canbe found at: Foebel AD Hirdes JP, Heckman GA, Tyas SL, Tjam EY. A

Profile of Older Community-Dwelling Home Care Clients with Heart Failure in Ontario.
Chronic Dis Can. 2011;31(249-57.
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4.1 Introduction

Heart failure (HF) i shalnorfal feeantgfunaion resuitsind r o me
or increases the subsequent risk of, clinical symptoms and signs of low cardiac output and/or
pulmonary or systemiceoge st i on. 0 ( 1 P00 Banaderss tive with HFe(2) and @s0 ,
prevalence increases withead3) At age 80, both men and women have approximately a 20%
lifetime risk of developing HF. (3) Population aging and improved survival of patients with
hypertension and myocardial infarction, two important risk factors for HF, contribute to the
rising pevalence of HF. (4,AIready a substantial burden on the Canadian health care system,
projections of the future burden of HF are worrisome: HF incidence is projected to double in
Canada by 2025 due to population aging, with the most rapid growth ingmmegaxpected in
those over 85 years old. (6,7)

Despite advances in the overall treatment and management of HF, survival and quality of
life remainpoor. In Canada, 430 deaths were attributable to HF in 2004. (8) HF is associated
with annual mortalityates as high as 50%, and 25% to 40% of patients will die within one year
of diagnosis. (1,9) HF patients today are primarily 65 years or older and suffer from multiple
comorbidities including hypertension, diabetes, arthritis, cognitive impairment aressiep.

(10,11

The prevalence of HF translates into high costs to the Canadian health care system. The
repeated hospitalizations, complex treatment regimen and cost of pharmacotherapy strain many
components of health care including primary and speaialty, emergency departments (ED)
and hospitals. (12) Among Canadians over 85 years of age, HF is responsible for more
hospitalizations than ischemic heart disease or heart attack. (8) Readmission rates for disease

complications can reach 33% within thteesix months(13) Patients with HF are radmitted
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because of poor clinical status, which may continue to worsen in hospital. Hospitalization itself,
in fact, appears to lead to progressive functional decline and eventual placement intteentong
care(LTC) facility. (14-16) More than10% of hospitalizations of older adults resgtin

Alternate Level of Care designat®are for cardiovascular disease, particularly HF, as are up to
20% of transfers of LTC residents to hospital. (17,18) LTC resideststalized with HF may
experience long ED waits and spend on average six days in hqdgitdturther, 7.4% of LTC
residents hospitalized for HF remain in hospital as Alternate Level of Care patients awaiting
transfer back to their LTC home. (18) Sucimassions are often unsuitable and potentially
preventable if HF were better managed in primary care28)$pecifically, the healttare

system needs new approaches for the management of HF targeted towards reducing the risk and
duration of hospitalizains. (7)

Effective management of HF is challenging as it involves complex pharmacotherapeutic
regimens, periodic adjustment of medication doses, elaborate dietary and fluid intake regimens,
exercise therapy, and ongoing patient education to ensure appgelicare. The Canadian
Heart Health Strategy and Action Plan recommends the Chronic Disease Management (CDM)
model as the preferred model for care delivery for cardiovascular disease. (24) A fundamental
characteristic of CDM is patieftentered emsis on disease salére, which incorporates both
selfmaintenance and satianagement. Sethaintenanceequires adherence to prescribed
treatments and health practices (25), while-sglhagementuilds on sedimaintenance and
includes recognition of ghs and symptoms of HF, evaluation of the importance of these signs
and symptoms, implementation of a treatment option and evaluation of the treatment chosen.
(25,26) Sekmanagement requires learning skills, insight, judgment, prebtduing and

decisionmaking, and is more cognitively demanding than-sedintenance. CDM programs
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targeting HF strive to promote patient sedire and have been shown to improve quality of life

and functional status, reduce unplanned and repeated hospitalizations ang pedsda

mortality. (27,28)However, HF in older patients is often associated with multiple medical
comorbidities and polypharmacy, as well as with depression and cognitive impairment, all of
which can interfere with setfare and prevent patients fromljubenefitting from CDM

programs. (29,30) Further, there is no clear understanding of the ideal duration of such programs
or the most effective mode of folleup. (28,31)

Given the high prevalence of HF in populations over 65 years old, the acute health ¢
system needs enhanced CDM for HF to ease the burden on itself. Working in partnership with
primary care physicians and specialty HF clinics, home care is a potentially important
component of CDM for HF and may also provide a means of falipweyondhe initial
program. (32) Developing methodologies to assess levels of risk, identify barriersdarself
and deliver specific communHyased interventions to home care clients with HF would make a
significant contribution to an overall CDM strategy FiF.

HF is a common disease, but there is little research on the demographic and clinical
characteristics, service use and needs of these cliegmbsnia care. This study seeksljo
describe the sociodemographic and clinical characteristics ofskaytpome care clients with
HF and2) examine service use among lestgy home care clients with HF to promote
management at home with appropriate services.

4.2 Methods

4.2.1Data Source

Sociodemographic, clinical and service use data were retrieved fronmthedResident

Assessment Instrumehtome Care (RAHC) database, a repository of all completed R¥
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assessments in Ontario, a province of approximately 13.2 million people. THe@®R&valuates
the care needs of all lorglay hane care clients in thagvince(i.e. those expected to receive
services for longer than 60 day$he assessment consists of over 300 questions designed to
generate Client Assessment Protocols (CAPSs) that help with further assessment and care
planning, as well as to provide oatae measures for cognition, depression and physical
function. Trained clinicians conduct the RAIC assessments and use clinical judgment to
record diagnoses. Theccuracy of the recorded informatigwverifiedthrough discussions with
physicians, familyand caregiversandassessors are trainedreview medical records if
necessary. The RAHC is considered both reliable and valid and the items contained within
have excellent interater and testetest reliability. (3336) The RAFHC database contains
detailed clinical and demographic information accumulated in the presewesdays, including
cognitive status, mood and behaviour patterns, informal support services, physical function,
clinical diagnoses, prescription and Aarescription medication @sand acute service utilization
in the 90 days prior to assessment, including hospitalizations and ED visits. This breadth of
information provides a comprehensive description of all{stag home care clients within
Ontario.
4.2.2Sample

All home careclients aged 65 years or older who received their most recerHRAI
assessment between January 2004 and December 2007 were eligible for this analysis, regardless
of functional or cognitive status, or presence of comorbidity @64,030). Using only the ost
recent assessment allowed for a prevalence sample, providing a comprehensive profile of HF

clients in home care. Assessments took place either in a community or hospital setting; this study
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included only clients assessed in the community. The Offi€es€arch at the University of
Waterloo provided ethics approval for the analyses of the anonymized data in the current study.

4.2.3Measures

The RAFHC includes valid and reliable items to assess HF (as well as other conditions)
(37); clients were defirteas having HF if this condition was recorded in the assessment. Trained
assessors routinely verify this information through-sstiort, discussions with caregivers and
health providers, as well as review of medical records if necessary. Accuracy @igthestic
and medication information collected using the interRAI instruments has also been established.
(37)Among individuals with HF in nursing homes and LTC facilities, the positive predictive
value and sensitivity for the interRAI diagnosis of HF esater than 0.80 comparedwbat is
foundwith administrative databases. (37,88ical measures such as ejection fraction and New
York Heart Association (NYHA) class were not available from this data source.

Based on previous literature and in cdtedion with a geriatricianjr. George
Heckmar), key sociodemographic and heatdtated variablew/ere identified to describe the HF
sample(1,11,29,40)including age, gender, living arrangement, marital status, caregiver
presence, caregiver stress, Itteeegion within Ontario (as defined by the geographic boundaries
of each of 14 Community Care Access Centres [CCACs], which align with Local Health
Integration Networks in Ontario), daily pain, edema, falls, number of medications, shortness of
breath, iontinence and presence of comorbidity. The following comorbidities were used in
describing this sample: coronary artery disease (CAD), arthritis, diabetes, airway disease
(including asthma, chronic obstructive pulmonary disease [COPD] and emphysema) and
hypertension. The analysis also included five summary health scales for functional ability,

cognition, depression and health instability. These were: 1) the Activities of Daily Living (ADL)
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selfperformance hierarchy scale (rang&)) 2) the Instrumental étivities of Daily Living
(IADL) capacity scale (rangei 8); 3) the Cognitive Performance Scale (CPS) (raf@g; @) the
Depression Rating Scale (DRS) (ran@@4); and 5) the Changes in Health, Estdge disease
and Signs and Symptoms (CHESS) scale @dh§). (35,4144) Each scale has been developed
and validated for use with the RAIC, and higher scores in each measure ineliceore severe
impairment. (36}1-44) Service use in the seven day®r to assessmemtas captured with the
RAI-HC assessmenmind use of nursing, homemaking, physiotherapy and meal services were
analyzedHospitalizations, ED visits and use of emergent care (defined as any unplanned visit to
a nonED health provider) in the past 90 days walsoinvestigated.
4.2.4Analysis

Scaes from each of the five summary scales used (ADL, IADL, CPS, DRS and CHESS)
were collapsed into three levels to differentiate between levels of impairment. Similarly, the
variables for age, falls, hospitalizations, ED visits and use of emergenmteaeollapsednto
three levels. Use of nursing, homemaking, physiotherapy and meal services in the home were all
analyzed by comparing receipt of any service versus no services. Three classes of commonly
used HF medications (angiotensionverting enzyme inhitors, angiotensin receptor blockers
and betaadrenergic receptor blockers) were excluded from the medication counts. Comorbidity
and medication counts were collapsed into three and four levels, respectively. Differences in
characteristics between groupsre tested using unpaired, ttwledtt e st s and Sattert
unequal variance assumption for continuous variables argtjolare tests for categorical
variables (significance level< .05). Stratification by age groups addressed potential
confoundng of observeagegroup differences with clinical and service use variables. All

analyses were conducted using SAS software (version 9.0, SAS Institute Inc., Cary, NC).
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4.3 Results

Between January 2004 and December 2007, theHRA&ssessed 264,030 uneclients
and identified 39,247 home care clients with HF (14.9%) in total. The proportion of clients with
HF in each CCAC varied significantlp € .0001) (see Figure 4.1). The proportion of clients
with HF was highest in the North East CCAC (19.5%) lameest in the Central West CCAC
(11.3%).

Table 4.1 lists theociademographic characteristics of clients according to the presence
of HF. Given the size of the sample, most observed differences are statistically significant.
Compared with clients withotdF, those with HF are older (mean age 83.5 years vs. 81.8 years,
standard deviation [SD] 7.5 and 7.6, respectively), less likely to be women and less likely to be
living alone. More clients with HF have caregivers, but there is no significant differefeesls
of caregiver stress.

Table 4.2 shows the clinical characteristics of home care clients by HF diagnosis. Again,
due to the large sample size most observed differences are statistically significant; only clinically
significant findings are reportdtere. HF clients have more complex functional needs than those
without and exhibit more health instability (as measured by the CHESS scale); as expected, they
also experience significantly higher levels of edema and shortness of breath. They have less
cognitive impairment, as measured by the CPS scale, although the overall proportion of HF
patients with some degree of cognitive impairment is high. Prevalence of depression or a history
of falls in the previous 90 days does not differ by HF status.

HF clients use more medications and have more comorbid conditions than those without
HF. After exclusion of three classes of medications recommended for the treatment of HF

(angiotensirconverting enzyme inhibitors, angiotensin receptor blockers anchtietaerg
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receptor blockers), the mean number of medications in the HF group is 9.3 (SD = 4.1) compared
with 7.2 (SD = 2.9) for the group without. Further, 58.0% of the HF sample take 9 or more
medications compared to only 35.0% of clients without HF. Almostthaltlients with HF
(45.1%) have five or more comorbid conditions, while only 26.5% of those without HF
experience that level of comorbidity. Hypertension, arthritis, CAD, diabetes, osteoporosis and
airway disease (including COPD) are the most prevatambcbidities in the entire sample
studied. Except for osteoporosis, rates of comorbidity are higher among clients with HF.
Stratification was done to explore potential confounding by age (not shown) and apart from some
variation in rates of depression datls, there are no differences due to age for the clinical
characteristics presented.

Clients with HF receive significantly more nursing, homemaking and meal services
compared with the group without HF (see Table 4.3), though receipt of physiotherapgsses
low in both groups. Home care clients with HF received an average of 1.3 days of nursing
services in the seven days prior to RAC assessment while clients without HF received an
average of 1.0 days. HF clients are hospitalized moredraglyywith 37.4% hospitalized at least
once in the previous 90 days compared to only 26.1% of clients without HF. They also report
significantly more ED visits and use more emergent care. Potential confounding by age was

explored using stratification and the uts do not differ from those reported in Table 4.3.
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Figure 4.1: Variati on in Prevalence of Hart Failure by Community Care Accesentre
among Older Home Care Clients, Ontario 20042007 (N=264,030
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Abbreviations: C = Central CCAC = Communiy Care Access Centr€E = Central East,

Ch = ChamplainCW = Central WestESC = Erie St. ClairHNHB = Hamilton Niagaradaldimand
Brant,MH = Mississauga HaltotNE = North EastNSM = North Simcoe Muskok&W = North West,
SE = South EastSW = SouthWest, TC = Toronto CentralWW = Waterloo Wellington
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Table 4.1: Sociodemographic Characteristics anong Older Home Care Clients, Ontario

20042007 (N=264,030

HF Sample Non-HF Sample
N=39,247 N=224,783 p value
% (n) % (n)

Age 65-74years 12.9(4,639) 18.8(38,741)
7584years  39.0(14,060) 43.0(88,643) <0.0001

85+years  48.1(17,387) 38.2(78,934)
Gender Female 64.1(25,140) 66.6(149,563) <0.0001
Married 35.0(13,740) 38.1(85,607) <0.0001
Living Alone 32.7(7,021) 34.5(45,850) <0.0001
Caregiver Available 87.3(34,267) 85.9(193,115) <0.0001
Caregiver Stress 16.7(6,535) 17.0(38,238) 0.08

Abbreviations: HF = HeartFailure
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Table 4.2: Clinical Characteristics anong Older Home Care Clients, Ontario 20042007

(N=264,030
HF Sample Non-HF Sample
N=39,247 N=224,783 p value
Clinical Characteristics % %
ADL Hierarchy Scale 0 62.1(24,343) 64.5(144,891)
scoré 1-2 24.1(9,464) 22.6(50,839) <0.0001
3+ 13.8(5,426) 12.9(28,960)
IADL CapacityScale 0 22 (864) 4.6(10,477)
scoré@ 1-2 17.1 (6,704) 21.4(48,071)  <0.0001
3+ 80.7(31,676) 74.0(166,198)
CPS score 0 48.3(18,937) 46.5(104,540)
1-2 41.5(16,285) 39.5(88,690) <0.0001
3+ 10.2(4,012) 14.0(31,477)
DRS scoré 0 63.0(24,714) 63.8(143,179)
1-2 23.3(9,122) 22.5(50,597) 0.94
3+ 13.7(5,375) 13.7(30,816)
CHESSScalescoré 0 20.5(8,031) 33.0(74,216)
1-2 58.1(22,817) 55.4(124,449) <0.0001
3+ 21.4(8,382) 11.6(25,998)
Daily Pain 48.9(17,648) 45.3(94,028) <0.0001
Edema 37.0(14,510) 21.4(48,071) <0.0001
Shortness of Breath 46.5(18,252) 21.2(47,561) <0.0001
Incontinence 43.4(17,023) 39.1(87,750) <0.0001
Falls 0 67.9(26,631) 68.8(154,603)
1-2 24.8 (9,743) 24.0(53,871) 0.42
3+ 7.3(2,860 7.2(16,226)
Number of 0-1 59 (2,299) 11.8(26,463)
Comorbid Condition's 2-4 49.0(19,241) 61.7(138,767) <0.0001
5+ 45.1(17,707) 26.5(59,553)
Common Hypertension 63.2(24,784) 54.5(122,604) <0.0001
Comorbidities 58.8(23,093) 52.5(117,911) 0.0002
46.2(18,143) 23.6(53,091) <0.0001
DiabetedMellitus 32.7(12,839) 22.6(50,774) <0.0001
Airway Diseasé 28.7(11,264) 15.0(33,695) <0.0001
Osteoporosis 21.1 (8,290) 22.1(49,732) <0.0001
Numbe of Medication$ 0O 11 (419 2.6 (5,808
1-4 9.1 (3,552) 23.8(53,610)
5-8 31.8(12,496) 38.5(86,562) <0.0001
9+ 58.0(22,780) 35.0(78,803)

Abbreviations: ADL = Activities of Daily Living, CAD = CoronaryArtery DiseaseCHESS= Changs
in Health, Enestage disease and Signs and Sympi@RS= Cognitive Performance Scal@RS =

Depression Rating ScaldF = HeartFailure, IADL = Independent Activities of Daily Living

40 = no impairment; -2 =some functional impairment; 3=severe finctional impairment
® 0 = nodifficulty ; 1-2 = somdifficulty ; 3+ =great difficulty



°0 = cognitively intact; 22 = mild cognitive impairment; 3+ eognitively impaired

40 =no indicators of depression:21= some indicators adepression; 3+ indicaors ofprobable
depression

0 = nohealthinstability; 1-:2 = somehealthinstability; 3+ =moderate to highealthinstability
"excludes HF

9includeschronicobstructive pulmonaryisease (COPDgmphysemand asthma

"excludes ACE inhibitor -blbckerand ARBtherapis
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Table 4.3: Home Care and Acute Health Care Service Usamong Older Home Care
Clients, Ontario 20042007 (N=264,030)

HF Sample Non-HF Sample

N=39,247 N= 224,783 p value
% %
Home Care Service Usk
Any Nursing 39.4(15,447) 29.8(67,037) <0.0001
Any Homemaking 46.3(18,154) 40.3(90,646) <0.0001
Any Meals 20.8(8,154) 18.4(41,371) <0.0001
Any Physiotherapy 7.8(3,057) 9.0(20,133) <0.0001
Acute Health Care Service Use
Number ofEmergent Caregisits 0 91.2(35,772)  92.9(208,765)
1 6.5(2,565) 5.5(12,417) <0.0001
2+ 2.3(910) 1.6(3,601)
Number of EDvisits 0 78.1(30,655) 81.7(183,567)
1 16.0(6,265) 14.2(31,965) <0.0001
2+ 5.9(2,327) 4.1(9,151)
Number ofHospitdizations 0 62.6(24,547) 74.0(166,188)
1 28.8(11,314) 22.5(50,552) <0.0001
2+ 8.6(3,386) 3.6(8,043)

Abbreviations: ED = Emergency DepartmertiF = Heart Rilure
*measured if7 daysprior to assessment
®measured i90 days prior to @@ssment
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4.4 Discussion

This studyprovides a comprehensive description of older home care clients with HF in
Ontario. Theextensive RAIHC data allowedhe examination of many sociodemographic and
clinical characteristics as well as service use, bdotbugh home care and acute care services.
These descriptors are useful in identifying care needs as well as patterns of service use among
older, communitydwelling home care clients. These analyses are also useful in identifying areas
for further study ointervention strategies.

The clustering of diseases that share risk factors with HF, such as diabetes, as well as the
clustering of diseases that can precipitate HF, such as hypertension and CAD, is expected among
clients with HF. These data show thiastering and provide an estimate of theocourrencef
such conditiongn this older cohort. The observed clustering of HF with other diseases of aging,
such as arthritis and airway disease, indicates that this group is more complex medically. Further,
these particular comorbidities may, in the setting of a history of HF, present additional
therapeutic challenges (e.g. NSAIDs for arthritis) and diagnostic challenges (e.g. dyspnea from
HF or airway disease). The complex needs of the HF group are alsteeile the significantly
higher levels of medication use in this group, even after awgrgto exclude three classes of
medications recommended for HF. This means that these clients need to be more active in
monitoring for adverse drug events as a coneb of their seltare.

HF clients are significantly older than their counterparts without HF. Older-canee
clients with HF exhibit more comgi clinical characteristics thdhose without (Table 4.2); they
have more health instability (as measurgdh®e CHESS scale), are less able to look after
themselves (impaired in instrumental and basic ADLS), and experience more daily pain, edema,

shortness of breath and incontinence. While shortness of breath is more prevalent among HF
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clients, this symptom isot universal in this group, likely because such individuals are frail and
present atypically, especially among older populations. (1,45,46) However, it may also be
possible that such hallmark symptoms are not present in the sample due to proper managemen
of HF through pharmacotherapy and other treatment modalities. The significantly higher
prevalence of daily pain and incontinence among the HF group may represent common yet
underappreciated HF manifestations (1,45), as may the overall higher prevéleties o
comorbid conditions in this group.

Clients with HF are less likely to be severely cognitively impaired than clients without
HF, though rates of cognitive impairment are still high among both groups. Cognitive
impairment in persons with HF is assted withpoorer outcomemcluding a greater risk of
mortality and hospitalization and consequently institutionalization. In a-sext®nal study
such as this, people with HF and concomitant cognitive impairment may be so unable to look
after themsefes that they have been referred to more intensive care settings. (30) Alternately,
cognitive impairment may be underestimated through CPS scores, as IADL impairment is also
prevalent among clients with HF, reflecting the presence of executive dysfucmtionon in
this population. (30) Atypical symptoms of HF in older populations may include alterations in
mood and behavioural symptoms, but the similar rates of depression among HF-&ttel non
clients do not support this interpretation. (46,47) History It fa also similar between the two
groups (Table 4.2) and fall prevalence is lower than reported in similar populations. (48) These
results indicate that the clinical complexity of HF clients receiving home care services is more
distinguishable from neRF clientsthrough functional characteristics such as ADL and IADL

impairment than cognitive or depressive characteristics.
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Given the clinical characteristics and medical complexity of home care clients with HF, it
is likely that there are many barrierssilf-care. An indirect indication of difficulty with self
care may be the high rates of access to an informal caregiver. It is possible that without
caregivers, clients with HF are at higher risk of death or placeimerniTC facility and are thus
less Ikely to be seen in this home care sample.

Managing multiple medical conditions and medications, and dealing with depression,
cognitive impairment and functional decline are likely all barriers to effectiveasit
Cognitive impairment and depresssgmptoms are present in 51.7% and 37.0% of clients with
HF, respectively. Clinibbased CDM programs may not be designed tocovee such barriers to
selft-careand the care setting may be inappropriate for such persons with HF. Functional
impairment is higlamong home care clients with HF and may limit access to 4lased
programs. Further, having to schedule and attend numerous appointments feufotdw
multiple chronic conditions with many care providers may also be a barrier to attending clinic
baed programs. Transitional care programs for seniors, in which specially trained Advanced
Practice Nurses help coordinate care and enhance treaseKkills of patients with HF and
their caregivers reduce readmission rates after discharge from hadpifadflowever, the
extension of such programs to frail home care clients with HF has not been evadoatedcare
may be a more suitable setting than LTC facilities in which to provide CDM for these medically
complex clients. (50) interRAI assessment unstents used in the home care setting can offer
risk assessment for adverse outcomes, identify barriers toagelfaind provide a potential
platform for CDM delivery.

The geographic variation in HF prevalence is an interesting finding. Due to the

standartzed training given to RAI assessors throughout the province, it is unlikely that these
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differencesare due tovariability between raters in recording diagnoses. Given that HF risk
increases with age, the age structures of the client bases of each CCA&phaaty some of this
variation. HF prevalence, however, is not highest in the CCACs with the oldest populations.
Thus, such variations may indicate differences in access to home care services for older
individuals with HF or, converselyjfterent managemnt strategies fadF on the part of the

CCAC. Some CCACs may be more likely to push for LTC admission for clients with HF, while
others may promote more aggressive management within the home. There are other implications
of such variations in HF prevalemand such profiles could help CCACs prioritize service

planning, initiate chronic disease management strategies -atidcate staffing as necessary.

This descriptive work demonstrates that HF is prevalent among older home care clients in
Ontario andhat clients with HF are clinically complex, using home care and acute care more
frequently than their counterparts without HF. There are some limitations to this work. First, the
crosssectional study design allows a snapshot of this sample during atigheeperiod, but
does not allow any assessment of the temporality of the associations observed. For example, it is
not known whether use of services followed or preceded HF diagnosis. Further, when examining
hospitalizations, ED use or emergent care Umerg¢ason for the health care service encounter
was not collected. These data indicate, however, that the more clinically complex clients with HF
do indeed use more services both in the home and in the broader health care system.
Additionally, these dataalnot include information regarding HF severity, which may influence
service use, although the CHESS seat®edded within the RAHC allows some assessment of
health instability and can be predictive of mortality in LTC patients. (51) Clients with HEdscor
significantly higher on this item, indicating more disease instability overall. Another limitation is

that this sample is drawn from clients already receiving home care service in Ontario and is not
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representative of other populations, either in instits or in the community, that do not seek

out or receive referrals for home care services. Lastly, given the demographics of this sample, it
is likely that HF with preserved ejection fraction (HFPEF) is prevalent. HFPEF is more common
in women and is thgght to account for more than half of HF cases in those older than 75 years.
(52,53) Given that almost 80% of the sample with HF was older than age 75, HFPEF likely
affects a large proportion of these clients. This could not be verified from the datedebut is

worth noting as it has implications for CDM. There is much less evidence about the effectiveness
of pharmacotherapy in the management of HFPEF compared to HF with reduced ejection
fraction. Other aspects of HF management, however, are applicabbth populations. As

better treatment modalities are identified for HFPEF, CDM programs will need to adapt
accordingly.

This research has unique strengths. It provides a clear picture of the burden of HF in
home care clients in Ontario and allowsioegl differences to be identified. It makes use of the
extensive information available in the RAIC assessment to richly describe the clinical
characteristics, presence of other diseases and service use in this population. Lastly, it assesses
all long-stay home care clients in Ontario; since the number of HF clients identified in this
sample is quite largé, was possible téully describe the clinical and functional characteristics
of HF clients.

These results depict home care clients with HF as aleantgghneeds group withigh
rates ofmedication use, frequent use of health care services and many potential barriers to self
care, as shown by the high levels of functional impairment, cognitive impairment, depression,
comorbidity and medication usény new CDM strategy for home care clients with HF should

take these factors into consideration. Capable caregivers may have an important role to play,
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although programs would need to be designed to avoid undue caregiver stress. Targeting
intervention streegies to improve selfare skills may significantly reduce the burden on other
parts of the health care system. Improving communication between primary care providers,
geriatric or cardiology consultants, and home care could allow such vulnerable poguiati
remain at home and independent. Such interventions would align well with the Aging at Home
Strategy in Ontario, as well as with the Comprehensive Canadian Heart Health Strategy and
Action Plan. An initial step to such strategies may be to identidytarget the highesteeds
individuals for such interventions. This work has provided a potentially important first step in

achieving that goal.
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5.0 CORRELATES OF NON-USE OF PHARMACOTHERAPY IN HEART FAILURE

(This text for is taken verbatim from the masctriptas acceptegrior to publication.)

This article has been reproduced with permission from Adis, a Wolters Kluwer business
(see AD Foebel, GA Heckman, JP Hirdegt al. Clinical, Demographic and Functional
Characteristics Associatedvith Pharmacotherapy for Heart Failure Among Older Home

Care Clients. Drugs & Aging. In Press). © Adis Data Information BV 2011. All rights
reserved.
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5.1 Introduction

HF currently affects over 500,000 Canadians and its prevalence among persons 65 years
and older is expected to double over the next three decae®dsHfis a leading cause of
hospital @missions among older Canadiamsl the associated inpatient and outpatient costs
make it one of the most clinically burdensome and expensive healthroatems in Canada. (4)
In the United States and Canada alone, more than five mitidbviduals have an HF diagnosis
and thecosts of the disease excek?D billion (UD) annually.(5)

Pharmacotherapy is a cornerstone of successful HF managemeunitionad digary
and exercise modificatiorad proper clinical follow up. The Canadian Cardiovascular Society
(CCS) Consensus Conference Guideline recommendations statertiahation therapy
consisting of an ACEnhibitor andb-blockershould be offered to all HF patients with reduced
left ventricular ejection fraction (LVEFJ2) For patients with intolerance #®CE inhibitors the
CCS Gudelines recommend the use of ARB thertd@yThe CCS Guidelines also recommend
that ACEinhibitorsa n dbloékers also be offered to most patients with HF and preserved
LVEF, while recognizing the relative paucity of clinical trials addressing this cond{#@pihis
combination therapy forms a cornerstone upon which other therapies sstigoxn,
spironolactone, or nitrates and hydralazine, may be prescribed to patients with significant and
persistent symptom§2) Patientrelated factors and the presence of absolute contraindications
and intolerance will ultimately influencegscriberdecisions regarding HF therapy.

The clinical trials on which these recommendations are based generally excluded older
patients or those with multiple comorbid conditions, although data from small clinical trials and
numerous observational studies suggjest these recommendations are applicable to all adult

patients wih HF, regardless of age.-{®) ACEinhibitortherapy in older HF patients may
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improve survival poshospitalization, reduce the risk of functional decline, and improve
cognition, particudrly in patients with reduced LVEF. (4113 }blodker therapyas also been
shown to reduce mortality and hospitalizations in older HF patients. (14,15) Despite these
potential benefits, uptake of guideline recommendations is low in older patients angsenafe
both ACEinhibitorsa n dbloékershas been documented. (16) Older patients may be less likely
to receive the recommended therapy due to concern over greater risk of adverse drug events,
such as dizziness, hypotension and falls; contraindicaahgharmacy; titration of therapy;
and lack of confidence in guidelines based onelderly populations. (:22) Whether patient
characteristics influence such prescribing is poorly understood and the extent to which Canadian
HF guidelines are followedithe community is unclear.

Individuals with HF who receive home care services in Ontario represent a clinically
complex group at high risk of health service utilization and institutionaliza@8yFurther,
with a push towards shorter hospital stayboth the U.S. and Canada, more individuals with
HF are discharged earlier, increasing the burden on home care service pr@@4j2sAs
such, these patients are in regular contact with regulated health care professionals in the primary
care settingrad represent a group who might benefit from a targeted chronic disease
management program designed specifically for home care clients with HF. However,
implementing such a program would require a greater understanding of the clinical
characteristics and tiarns of medication use in this complex and precarious population than is
known currently.

This research aimed to describe clientsd c
use, and determine the utilization and clinical/service use correldiest-tihe HF

pharmacotherapy in a populatibased sample of older home care clients in Ontario, Canada.
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5.2Methods

5.2.1Study Design and Data Source

This populatiodevel, crosssectional study was based on data from {stay home care
clients in all14 health regions in Ontario, a Canadian province of approximagyndillion
people. Ontariobs Re sHodeGatk (RAHG datalsaseesrat | nstr um
repository of all RAIHC assessments, which identify care needs of all- tag home care
clients in Ontario. This RAHC is mandated for use in Ontario and many other regions across
Canada, as well as internationally in 12 other countries including the United States. (26) The
RAI-HC includes over 300 questions designed to generate Clinical AssgsBrotocols (CAPS)
to guide care planning, as well as outcome measures for cognition, depression and physical
function. Assessments are conducted by case managers (usually nurses or socialwhakers)
receive standardized trainimgthe completion ofthe RAFHC and use professional juagent to
record disease diagnoses and to verify accuracy of this information through discussions with
physicians, other health professionals, family, and caregivers, and review of medical records
when necessary. The rdiility and validity of the tool have been established previously2@7
RAI-HC items have excellent inteater and testetest reliability, including in key areas of
functional and cognitive status. (3h)e RAFHC database contains detailed clinicad an
sociodemographic information, including cognitive status, mood and behavioral patterns,
informal support services, physical function, clinical diagnoses and symptoms, service utilization
in the 90 days prior to assessmantl use of noiprescription angbrescription drugs in the past
seven days. Diagnostic accuracy of information recorded on RAI assessments has been shown to
be high when compared with administrative data. (31,82)breadth of information creates a

rich data source comprised of all leaty home care clients within the province of Ontario.
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All home care clients aged 65 years or older receiving their firstHRAhssessment
between January 2004 and December 2007 were included in the study, regardlesoafunct
status, cognitive stasor presence of comorbidity (n=176,860). The Office of Research at the
University of Waterloo provided ethics approval for the analyses of the anonymized data in the
current study.

5.2.2Measures

Clients were defined as having HF if it was recordethénRAFHC by the assessing
nurse clinician. Among individuals in nursing homes and-@mm care facilities in Ontario, a
diagnosis of HF on the RAI was shown to have greater than 80% sensitivity compared to
administrative databases. (31,32) Fliisé combination therapyn accordance with the CCS
Guidelines, was defined as use of ADEibitorand/ or ARB t herapy- in conj
blocker. Henceforth, the term therapy will refer to this firs¢ pharmacotherapy. Talbiel lists
the medicationgcluded for analysis. While some therapies are recommended for use based on
evidence from clinicatrials, others are not. (33,34) Certain therapies (A@itbitors captopril,
enal apr i |l , r ablockprs: carvedilol, bissprofolp ARBdardesartdn, valsartan)
are specifically recommended by the CCS Consensus Conference Guidelines because they were
evaluated in large clinical trials. (2) As evidence suggests that providers are often unaware of this
distinction, (35) however, drug class wassidered more important than specific therapies.
Medications used in the previous seven days were manually recorded from medication containers
at the time of assessment and the case managers verified information with clients and caregivers,
as well as though review of medical records. Medicatiamsre transcribed electronically,
allowing for many variations of medication names. Identification of variants of each medication

was performed manually and more than 12,000 unique identifiers were retrieved.
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Table 5.1: HeartFailure Medications Included in Analyses of Older tbme Care Clients,

Ontario 20042007

Medication Class Generic Name
ACE inhibitor benazepril
captopril
cilazapril
enalapril
fosinopril
lisinopril
perindopril
quinapril
ramipril
trandolapril
b-blocker acebutolol
atenolol
bisoprolol
carvedilol
metoprolol
nadalol
propronalol
ARB candesartan
eprosartan
irbesartan
losartan
telmisartan
valsartan

Abbreviations: ACE = AngiotensinConvertingEnzyme, ARB = Angiotensin Receptor Blocker,
b-blocker = b-Adrenergic ReceptorlBcker
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Potential predictors of HF pharmacotherapies, selected based on clinical relevance and
previous research, were explored as possible correlates of therapy. (2,7,17,32) These included
age, gender, education, livinga@angement, marital status, caregiver distress, presence of
comorbidity (including coronary artery disease [CAD], arthritis, diabetes mellitus, and
hypertension), health regions within Ontario (the 14 Local Health Integration Networks [LHIN]),
daily pain, elema, use of acute care services, end stage diseasajeeliealth, shortness of
breath, and year of assessment. Presence of airway disease (including chronic obstructive
pulmonary disease [COPD], asthma and emphysema), number of medicatitergncevith
prescribed medications and fallall of which are potential barriers to therapyere also
included in the analyses, as was receipt of nursing, homemaking and physical therapy services.
Other measures included faawrmmaryhealth index measuresrftunctional ability, cognition,
depression and health instability. These were: 1) the Activities of Daily Living (ADL:) self
performance hierarchy scale (rang6)02) the Cognitive Performance Scale (CPS) (rar@g O
3) the Depression Rating Scale (DRf&nge 614), and 4) the Changes in Health, Etage
disease and Signs and Symptoms (CHESS) score (rahg&ach measure has been developed
and validated for use with the RAIC and higher scores in each measure indicate more severe
impairment. (28,3(36,37)Behavioural symptoms were a composite measure of the presence of
any of the following characteristics on the RAI: wandering, verbally abusive, physically abusive,
socially inappropriate or disruptive behaviour, and resisting care.
5.2.3Analysis

HF prevalence and use of HF medications were summarized using descriptive statistics.
Differences between groups were tested ustegts for continuous variables and-shuare

tests for categorical variables (significance level p< 0.05). Predictometneipt of therapy
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were first identified using bivariate analyses and evidence from the literature and then included
in subsequent multivariable logistic regression analyses-Wayointeraction effects were tested
at p<0.05 and models were stratifigddignificant effect modifiers. The criterion for statistical
significance for entry of variables in the final models was set to alpha=0.05 and selected
variables were examined in multivariable analyses using regression models with stepwise
elimination. Aternative forms of the models were examined to rule out order of entry/deletion
effects. Model fit was assessed using standard lack of fit and regression diagnostics. All analyses
were conducted using SAS software (version 9.2, SAS Institute Inc., Cayy, NC
5.3Results

Between January 2004 and December 2007, 176,860 initiaHZAdssessments were
completed. A total of 21,968 home care clients with HF (12.4%) were iden@liedts with HF
were significantly older and less likely to be female, marriecbgnitively impaired than clients
without HF(Table 5.2) HF clients were also significantly more likely to exhibit functional
(ADL) impairment and health instability (as seen with CHESS scores), have higher numbers of
current mediations and comorbid aditionsand report more use of nursing and homemaking
services. Use of specific HF medications was less frequent in clients without HF; however, over
onequarter of HF clients (n5B887) received none of the HF therapi@bgreas only 28% were
receivingreommeml ed combi nati on therapy. O-wblockehe <cl i en
therapy, approximately orguarter were receiving eviderbased therapy. Usage of other HF
medications is depicted in Talie2

Table 5.3 lists the differences observed betweenlidhts receiving no HF therapy and
those receiving at least one medication. Clients receiving any therapy were significantly more

likely to be married. Clients receiving no therapy were significantly older and more functionally
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and cognitively impaired, éwbited more health instability and depression, and were taking

fewer medications. Clients receiving therapy were significantly more likely to have received
nursing and physical therapy services in the past week, although the differences observed were
smal. Over the fowyear period, the proportion of clients with HF who received no therapy
declined from 31.4% to 25.2% (Table 5.Mjhile functional impairment could reduce the ability

to access medications, only a small proportion of those with ADL impatsnfscores of 2 or

more on the ADL hierarchy scale) reported no medication use (data not shown).

Table 5.5 summarizes the results of the multivariable analyses stratified by hypertension
status, which was a significant effect modifier. Among clientsautihypertension, the presence
of either CAD or diabetes mellitus was associated with an increased likelihood of receiving
therapy, whereas functional impairment, behavioural symptoms and airway disease were
associated with nereceipt of therapy. Age, gdar, health region, depressive symptoms, health
instability, and number of medications and comorbidities were not significantly associated with
nonreceipt of therapy in this group. In hypertensive clients, use of therapy varied by diabetic
status. Among ypertensive clients with concomitant diabetes mellitus, functional impairment,
airway disease and age over 85 years were associated withaspt of therapy. Gender, health
region, depressive symptoms, health instability, and numbers of medicatiotenaoidbid
conditions were not significantly associated with therapy in this group. Among hypertensive
clients without diabetes mellitus, functional impairment and presence of airway disease were
associated with nereceipt of therapy, while presence of CAlas associated with an increased
likelihood of receiving therapy. In all models, receipt of home care services (nursing,

homemaking or physical therapy) was not associated with use of therapy.
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Table 5.2: SociodemographicClinical, Pharmacotherapyand Sewice UseCharacteristics
of Older Home Care Clients, Ontario 20042007 (N = 176,860)

HF Sample  Non-HF Sample
(N=21,968) (N =154,898)
% (n) % (n) p value
Sociodemographic Characteristics
Age 6574 years 15.3 3,369 21.0 32,459
75-84 years 45.1 0,897) 47.7 (73,909 <0.001
85+ years 39.6 8,702 31.3 @48,54(
Mean Agein years(SD) 82.8 (7.2) 81.2 (7.3)
Gender Female 58.8 (12,905 64.109,22) <0.001
Married 37.9 8,321 39.6 61,397 <0.001
Living Alone 33.4(7,329 35.4 64,829 <0.001
Clinical Characteristics
ADL Hierarchy Scalecoré 0 558(@2,263 61.104,549
1-2 25.06,477) 23.3 86,009 <0.001
3+ 19.24215 15.7 4,273
CPS sore’ 0 46.2(0,143 44.1 68,299
1-2 42.1 0,250 41.4 64,19) <0.001
3+ 11.7 2,572 14.5 02,379
DRS <ore’ 0 62.6@3,742) 62.6(96,82) 0.75
1-2 23.5(5149 23.3 (36,11»
3+ 13.9 (3056 14.1 @1827)
CHESSScalescoré' 0 11.9 (26049 22.3 384,539
1-2 57.9(@2,710) 62.2 06,229 <0.001
3+ 30.2 (6646 15.5 @4,07)
Behavioural Symptoms 10.0 0,903 12.7 (20,049  <0.001
Number of 0-1 8.4 (1,839) 14.6 @2,587)
Comorbid Conditions 2-4 545 (1,967) 54.2(99,40% <0.001
5+ 37.2(8162 21.2 (32,907
Mean (SD) 4.0 (2.0) 3.3(1.8)
Common Hypertension 59.1 12,975 52.581,243 <0.001
Comorbidities Arthritis 46.7@0,258 44.5 68,899 <0.001
CAD 43.3 0,510 21.5 33,367 <0.001
Diabetes Mllitus 30.4 6,673 21.2 32,86) <0.001
Airway Diseasé 26.5 6,810 13.8 1,330 <0.001
Stroke 19.8 4,349 17.9 7,669 <0.001
Osteoporosis 16.7 3,657) 18.6 8,879 <0.001
Pharmacotherapy
Number ofMedicatiors® 0 24633 3.7 6,789
1-4 12.6 ,767) 27.6 42,703 <0.001
5-8 34.4 (1,5%4) 38.7 69,979
9+ 50.6 (11,114 30.0 46,439
Mean (SD) 8.44 (4.0) 6.8 (3.9)
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HF Sample Non-HF Sample

(N=21,968) (N =154,898)
% (n) % (n) p value
Pharmacotherapy
Use ofFirst-Line ACE inhibitor + b-blocker 23.0 6,043 10.5 (6,267
HF Medications ARB + b-blocker 4.2 03] 2.3 3,596
ACE inhibitor + ARB 0.7 (153 0.6 (887
ACE inhibitor+ ARB + b-
blocker 0.8 17]) 0.4 645
ACE inhibitor only 22.1 4,844 19.5 80,147 <0.001
Any ACE inhibitor 46.6 (10,21) 31.047,949
ARB only 4.3 052 4.8 (7,450
b-blockeronly 16.3 8,587) 11.8 (18,269
Any b-blocker 44.3 0,732 25.0 88,777
EB" b-blocker 25.9' (2,523 12.5' (4,838
No Medicatiors 28.6(6,287) 50.1 (77,637
OtherHF Furosemide 62.8 13,804 14.3 2,079
Medications Spironolactone 1.5 @,297) 1.8 2,823 <0.001
Digoxin 23.8 6,224 5.8 8,963
Service Use
Home Care Service Any Nursing 33.9 6,835 25.3 37,007 <0.001
Us€ Any Homemaking 35.9 (7,228 31.4 45,969 <0.001
Any Physotherapy 11.1 @,230 12.3 (18,029 <0.001

Abbreviations: ACE = Angiotensin Converting izyme,ADL = Activities of Daily Living, ARB =
Angiotensin Receptor IBcker,b-blocker = -AdrenergicReceptor Bocker, CAD = Coronary
Artery DiseaseCHESS= Changes in Health, Ergtage disease and Signs and Sympt@RS=
Cognitive Performance ScalBRS = Depression Rating Scal#B = EvidencebasedHF = Heart
Failure,SD = StandardDeviation

%0 = no impairmat; 1-2 =some functional impairment; 3=severe functional impairment

®0 = cognitively intact; 32 = mild cognitive impairment; 3+ cognitively impaired

°0 = no indicators of depression:2l= someindicators of depression; 3=indicators oforobable
depression

40 = no healthinstability; 1-2 = somehealthinstability; 3+= moderate to highealthinstability
®excludes HF

"includes chronic obaictive pulmonary disease (COPBmphysemand asthma

9excludes ACE inhibitorh- blockerandARB therapies

"Evidencebasedd-blocker therapybisoprolol or carvedilol)

'(%) shown is a proportion of the Afyblockergroup

'noACE i n h-iblocker @r ARBusé

X measured in 7 days prior to assessment
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Table 5.3:SociodemographicClinical, Pharmacotherapyand Service UseéCharacteristics
of Older Home Care Clients with Heart Failure by Pharmacotherapy Status Ontario 2004
2007 (N = 21,968)

No First-line Any First-line
Pharmacotherapy Pharmacotherapy
(N =6,287) (N =15,681) p value
% (n) % (n)
Sociodemographic Characteristics
Age 85+ years 44.8 ¢,814) 37.6 6,889 <0.001
Gender Female 58.7 (3,687) 58.8 0,218 0.90
Married 35.3 £,219 38.9 6,102 <0.001
Clinical Characteristics
Functional Impairment 40.7 2,559 30.0 4,703 <0.001
Coghnitive Impairmerit 14.8 029 10.5 (1,643 <0.001
Depressioh 14.8 031]) 13.6 @,125 0.02
Unstable Health 33.0 ,071) 29.2 4,575 <0.001
Behavioural Symptoms 11.0 692 7.7 (1,217) <0.001
Number of 0-1 11.0 692 7.3 1,147
ComorbidConditions 2-4 55.7 3,504) 54.0 8,463 <0.001
5+ 33.3,09) 38.7 6,07))
Mean (SD) 2.2 (0.6) 2.3 (0.6)
Common Caorbidities Hypertension 45.7 @,871) 64.4 (10,109 <0.001
Arthritis 44.6 @,806) 47.5 (7,452 <0.001
CAD 36.0 @,266) 46.2 (7,244) <0.001
Diabetes Mellitus 23.2 (1,460 33.2 6,213 <0.001
Airway disease 32.0 2,013 24.2 3,797 <0.001
Pharmacotherapy
Number ofMedicatiors’ 0 8.4 626) 0.04 ()
1-4  21.4 (1,346 9.1(1,421) <0.001
5-8 28.2 (L,772 36.9 6,782
o+ 42.0 ,643 54.0 8,471
Mean (SD) 7.2 (4.6) 8.9 (3.6)
Service Use
Home Care Any Nursing 33.4 (1795) 34.1 6,040 <0.001
Service Us@ Any Homemaking 36.2 (1,948 35.7 6,280 <0.001
Any Physotherapy 10.4(557) 11.3 (1,673 <0.001

Abbreviations: CAD = CoronaryArtery DiseaseSD = Standard Bviation
#score of 2 or more on the Activities of Daily Living (ADL) Hierarchy Scale = limited to extensive

impaiment

®score of 3 or more on the Cognitive Performance Scale (CR8ymitiveimpairment
“score of 3 or more on the Depression Rating Scale (DRi}jlicators ofprobable depression
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9 score of 3 or more on th8hanges in Health, Erstage disease and Signs &yiptomsCHESS)
scale = moderate to hidtealthinstability

¢ excludes HF

"includes chronic obstructive pulmonary disease (COR&hma anémphysema

9excludes ACE inhibitorh-blockerandARB therapies

"measured in 7 days prior to assessment
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Table 5.4: Prevalence Estimatesf No First-Line Pharmacotherapy Useamong Older
Home Care Clients with Heart Failure, Ontario 20042007 (N = 21,968)

No Pharmacotherapy

Year % (n)
2004 31.4 (1,664)
2005 29.4 ,772
2006 28.1 (1619)
2007 25.2 (1,232
Overall 28.6 6,461)
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Table 5.5: Multivariable Analysis of Predictors of No FirstLine Pharmacotherapy among
Older Home Care Clients with Heart Failure, Ortario 20042007 (N = 21,968)

Model 1: Non-Hypertensive Clients

Odds Ratio
Covariate (95% CI) p value
Functional Impairmeft 1.39 (1.26,1.53) <0.001
Behavioural Symptoms 1.44 (1.241.68) <0.001
CAD 0.66 (0.600.73) <0.001
Airway Diseas8 1.36 (1.231.50) <0.001
Diabetes Mllitus 0.55(0.49,0.61) <0.001

Hypertensive Clients

Model 2: with Diabetdgellitus

Odds Ratio
Covariate (95% CI) p value
Functional Impairmefit 1.73 (1.462.04) <0.001
Airway Diseas8 1.77 (1.492.10) <0.001
Age 7584° 1.15 (0.931.42) 0.24
Age 85+ 1.60 (1.272.03) <0.001
Model 3: without Diabetégellitus

Odds Ratio
Covariate (95% CI) p value
Functional Impairmefit 1.70 (1.531.90) <0.001
Airway Diseasé 1.54 (1.371.73) <0.001
CAD 0.67 (0.60, 0.75) <0.001

In each model, above variables were included simultaneously (all variables were adjusted for each other)

Abbreviations: CAD = Coronary Atery DiseaseCl = Confidencenterval
#score of 2 points or more on the ADligrrchy Scale

Pincludes chronic obstructive pulmonary disease (COPDphysemand asthma
¢ Reference @up: Age 6574 years

87



5.4Discussion

The results of this study provide a depiction of patterns of HF medication use in a
representative populancoof vulnerable communitgwelling seniors. In this study of 21,968
older home care clients with HF, nearly 30% (n=6,287) were not receiving arynirstF
therapies, potentially leaving them at risk of further functional decline, worsening of HF
symptans and increased service use. Previous studies suggest that underuse of such therapies
may occur due to patientnend her ence, possible treatment bi a
potential side effects and contraindications, especially in older vulegrabénts. Consistent
with previous studies, this study shows that advanced age and the presence of airway disease
(including COPD) were associated with pase of therapy. Ageism in prescribing HF therapies
has been documented in the literature (17)vaimiée Canadian HF guidelines caution the use of
b-blocker therapy in individuals with untreated COPD, therapies are recommended for those
with stable disease. (2) Novel associations identified in this study included a reduced likelihood
of HF therapy usemong selected clients with functional impairment and behavioural symptoms.
Taken together, these findings appear to support previous work which demonstrated that those at
the highest risk of outcomes are the least likely to receive the@8)y H{e modesincrease in
the use of therapy for HF over the feygar period may reflect partial uptake of two sets of
guidelines published in Canada in 2003 and 20B&luding one focusing on the management
of heartdisease in older patients. (2)3%onetheless, asvidence supporting the use of ACE
inhibitora n dbloéker in HF management has been available for over a decade, the high
proportion of HF clients who continue to receive neither of these medications is a condén. (8

12-15)
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In Ontario, persons agédb and older are eligible for prescription coverage under the
Ontario Drug Benefit Plan, and thus these results are likely not explained by cost barriers. Older
home care clients with HF are a vulnerable population, and the association of functional
impairment with noruse of therapy suggests that prescribing physicians may have concerns
about precipitating adverse events, such as falls. While concerns over postural hypotension and
fall risk have been raised as reasons for valtling therapy in other stigk (17), having had one
or more falls (in the 90 days prior to assessment) was not found to be related to medication use in
this study. Cognitive impairment and depressive symptoms were common among clients with
HF, and although not found to be associatétl medication use in this study, their presence
may complicate adherence to therapy. The presence of behavioural symptoms was found to be a
predictor of norreceipt of HF therapy. Such symptoms often occur in patients with vascular
cognitive impairmenand may represent a proxy for impaired executive function that impedes
the ability of these patients to projyemanage their medications. (@Bxecutive dysfunction
may be captured to a degree by the CPS; however, behavioural symgrtdmst CPS scorges
were found to be associated with use of therapy. Alternatively, underuse among such patients
may reflect altered physician prescribing behaviours resulting fienceived clinical
management challenges, such as therapeutic nihilism in patients deerfrad todenefit from
therapy. Of particular concern is the possibility that the association of functional impairment and
behavioural symptoms with underuse of therapies may to a certain extent refleetr eaier
and unrecognized HF presenting with atgbsymptoms(41) Functional impairment and
dementia have been found to predict mortality among older individuals hospitalized {&2HF.

This study has also demonstrated that functional impairment is associated withenofifirst

line HF pharmaco#rapy. This is an important finding that illustrates that geriatric conditions,
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which are often not taken into account in clinical trials or studies using administrative data, are
important considerations. The ability to explore a breadth of clinicalrfactoluding key
geriatric conditions using RAHC data is an important strength of this study.

The associations observed for CAD, diabetes mellitus, and airway disease are consistent
with findings from other sitdies in older adults. (20,34 W&CE inhibitorsa n dblotkers are
also used to treat CAD, diabetes mellitus and hypertension, and-tleewwoence of these
conditions in older persons with HF may provide additional indications for physicians to
prescribe these medications. Previous literatureatels that residence in lotgrm care
facilitiesand cognitive impairment may be associatgith underuse of HF therapy. (@ this
study, all subjects were communiyvelling and cognitive impairment was not associated with
nonreceipt of therapy foHF. It may be that the eoccurrence of cognitive impairment in
complex HF patients may pose too great a management challenge in a community setting,
requiring transfer to more intensive LTC settings. In contrast to other studies, gender, health
region, d@ressive symptoms and health instability were not associated witptrettherapy
for HF. (18,2044,45) The consideration of other clinical asdciodemographicariables in
multivariable analyses may have identified factors, particularly those rétetelty, that
explained the gender effect.

While this study has begun to develop a profile of older clients with HF who are not
receiving HF medications, it is not possible to determine how such profiles translate into
prescribing practices. Primargme providers may be more concerned with adverse outcomes,
such as falls or polypharmacy, or may be unaware of the potential benefits-lrfidirst
combination therapy on geriatric outcomes. (21,46Hir)her, physicians may be uncertain

about the poterdi risks of therapy because older, frail individuals are unelgresented in
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clinical trials, or may mismanage HF in the context of other comorbidi88sWhether clients
hadaccess to a physician or a chronic disease management program was natasiesitam

these data, nor were previous medication records. It is possible that other unmeasured patient
factors, such as nemdherence to HF medications and intolerance to therapy could lead to
discontinuation of therapy resultingnon-use. It is nopossible to determine how much of the
observed notse could be explained by such factors. This study considered prevalent HF and
did not have informatioabout duration or severity of the syndrome, such as LVEF assessment
and New York Heart Associationriational class. However, the CISE scale for health

instability hasbeen shown to be superior in predicting mortality in frail individuals with HF,
indicating that disease severity is captured to some extent. (48) Patients with HF and preserved
LVEF (HFPER may be less likely to receive these medications; although recommended for most
patients with HFPEF by the CCS Guidelines, the recommendations for their use are strongest for
HF with reduced LVEF. (2)Vhile a large study of commun#tyased patients fourtdFPEF

prevalence to be 36%9), it is possible that HFPEF affects a large subset of this sa@iplet

studies have shown that older females with HF, such as those in our study sample, are less likely
to receive echardiography to determine EF. (60husit is unlikely that EF would have been

known in most of our sample, reflecting true community practice. Theteoisg evidence for

the reliability and validity of diagnostic items in the interRAI instruments, with positive

predictive values and sensitiwof HF diagnosis being 0.83 and 0.80, respectiv@¥,32)This
sensitivity of HF diagnosis is high compared with other administrative datafak8&2)
Nonethelessthere is the potential that not all cases of HF were identified in this sample. The
decision to consider medications in the same class atirigsivhether evidenebased or not,

reflects the fact that most care providers are unaware that such a distinction is ma@C8 the
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Guidelines. This inclusion of evidentased and neavidencebased therapies likely means that
the proportion of clients receiving optimal therapy is overestimated. Lastly, thesexigmal
study design prevented exploration of dynamic factors associated with drug use. Others have
demonstrated that loAgrm patent adherence to prescribed therapy couldrigroved through
continuity of care and physician folleup. (53) It is not possible to determine how many clients
in this sample were receiving medications ldegn.

This work shows that nearly 30% of honage clients with HF were not receiving first
line therapies and that only 28% were receiving theffinstcombination therapy recommended
by national guidelines. These are both important findings and suggest that there is much room for
improvement in HFEare among older communitiwelling adults. Further, this study has begun
to explore factors associated with rege of medications and identified factors such as
functional impairment and other comorbidity. This provides an important baseline uponevhich t
develop future studies of potential barriers associated with optimal medication use and areas for
targeted interventions to improve care. Investigating factors associated with combination therapy
use would be an important folleup study. For clinicianghis work serves as a potential
reminder to follow guideline recommendations in HF management among older, vulnerable
adults, particularly those with other comorbidities and functional impairment. Improving
management in this population could improve aégeoutcomes, reduce hospitalizations, avoid
long-term care placement and help promiatiependence.
5.5Conclusions

Novel patierdlevel factors associated with underuse of HF medications have been
identified: whether and how these factors act as trugebato prescribing remains to be

determined. Use of medications in HF management in home care may be a proxy for quality of
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care. ldentifying ways to utilize existing services with the aim to improve HF management is a
logical continuation of this worlkConsideration of client characteristics and other potential
barriers to medication use will be crucial in designing successful HF management programs for
vulnerable home care clients. The RAC, now in widespread use across Canadadhdin at

least 12other countrie$26), may be particularly useful in conducting such work in order to

better inform clinical practice among typical vulnerable seniof).This work has

demonstrated the utility of routinely collected health information in identifyingfa@ssociated
with HF management. To make full use of such tools, strategies designed to link primary care

and home care for HF management are worthy of future research.
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6.0 OUTCOMES AMONG OLDER HOME CARE CLIENTS WITH HEART FAILURE:
MORTALITY, LONG-TERM CARE ADMISSION , HOSPITALIZATIONS,
FUNCTIONAL DECLINE AND COGNITIVE DECLINE
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6.1 Introduction

HF is a chronic condition affecting approximately 1 in 5 individuals over the age of 80.
(1) It is associated with significant morbidity and mortality and iidigls with HF experience
mortality and frequent hospitalizations-%2 Annual mortality rates due to HF reach 50% (2),
and among Canadians over 85 years, HF leads to more hospitalizatioissieanic heart
disease or heart attack. (3) Effective manag@mof HFincludesdietary and fluid restrictions,
symptom monitoring, exercise therapy and combination pharmacotherapy. (2)

According to theCCS guidelinedfirst-line pharmacotherapyecommended for most
individuals with HF consists of ACEnhibitor or ARB therapy in conjunction with-blocker
therapy. (2) These recommendations are based on evidence from a large number of clinical trials.
Such trials commonly examine the outcomes of mortality and hospitalization, but other outcomes
such as LTC admissn, functional decline or cognitive declinghich may also be relevant to
older individualsare often not studied\CE inhibitor therapies have been shown to reduce
mortality and improve the combined outcome of death or hospitalization, as well asemprov
disease severiiy randomized trials of individuals with HF and reduédd (6,7) Some work
indicates that ACEnhibitor therapy may also improve cognitive impairment in individuals with
HF. (8) ARB therapy is used primarily in individuals who canntgraie ACEinhibitor therapy
and has been shown to reduce hospitalizations, but not mortality. §Shldokess may also
improve survival, as well as HF severity and exercise tolerance, Imat @éxhibitclasseffecs
like ACE inhibitors. (11,12)

While good evidence for pharmacotherapy exists from trials, its applicability it-al
patients is questionable. Altugh prevalence of HF increases with age, the majorityadts

studies have been done in populatitregare younger and healthier than tyglielF patients.
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(13,14) Outcomes explored through sstidies are primarily mortality and hospitalization and
often these outcomes are combined to achieve enough events to detect differences between
treatment groupsséeTables 13 in Appendix G). Such stlies are necessary to determntine
efficacyof pharmacotherapy, but may not be useful in informing management of HF in older
individuals with multiple comorbidities, multiple medications and geriatric conditfungher,

for older individuals with HF, etcomes such dsTC admissionfunctional decline and

cognitive decline may beutcomes of as much importancenasrtality or hospitalization Only

a few studies have examined the effectiveness of ilGibitor therapy on cognition and

exercise tolerancandb-blockertherapy on exercise capacity. {18) These studies
predominantly enrolled younger mesith less comorbidity and medication use than more typical
HF populationsArguably, outcomes that are unggudied, such as LTC placement and
cognitiveand functional declinenay beespecially relevarto olderHF patients.

Another discrepancy between most study populations and HF patients overall is the
setting in which HF is managed. Many study populations are derived from acute or tertiary care
setings, but approximately 90% of individuals with HF in Ontario are managed through primary
care. (18) herefore, outcomes observedjimupsreceiving specialist camay not be
representative of typically maged HF patients. Most work @utcomes of HF tsinvolved
medication use as predictors of mortality and hospitalization. For older, frail populations with
HF, such as longtay home care clients, little is known aballibutcomesspecifically those
beyondmortality and hospitalizations. There is adf of information about factors associated
with each outcome.

The purpose of this study was to examine mortdlifyC placementlong-stay

hospitalization, functional decline and cognitive decline over time in a population of older
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communitydwelling long-stay home care clients with HF. Using the comprehensive
sociodemographjclinical, diagnostic and medication data available from the lR®] factors
associated with these outcomes were explored.

6.2Methods

6.2.1Study Design and Data Source

This wasan observationastudy that examined five outcomesdrtality, LTC admission,
long-stayhospitalization, functional decline and cognitive deglem@ong longstay home care
clients in Ontario with HF.

All dataon sociodemographiand clinical charactetiss, as well afome care and acute
service use were obtained from the Ont&#A-HC database. The RAHC was mandated for
use in Ontario in 2003 to assess all kstgy (expected to receive service for 60 days or longer)
home care clients (19) and thatabase now contains more than one million assessment records
for all such clients receiving services in the provir@etcome data for mortality, LTC
admission antbng-stayhospitalizations were obtained from the OACCAC administrative
databaseThis datdase contains home care service records for altdtenghome carelientsin
the province as well as discharge information.

The RAFHC assessment has been described previously and consists of over 300
guestions coveringociodemographjdunctional, cogitive and clinical domains. (20) TH®AI-
HC database also contains information about medication use (botthexaunter and
prescription) in the seven days prior to assessment, as well as use of acute care and home care
services in the 90 days priorassessmeninterRAI assessments are completed by assessors
who receive intensive, standardized training. These assessors are often social workers, or nurse

who routinely verify information collected with clients, caregivers, and other health care
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profesionals The assessors may alewiew medical records if necessanterRAI assessments
including the RAIHC have been shown to be both reliable and valid for use in older home care
populations(20-23) The ability to link data from the RAHC to servicaecords and discharge
data from the OACCAC database allowed the outcomes of interesttorpgehensively
examined.
6.2.2Sample

The sample was selected from all lestgy home care clients in Ontario aged/éars
and older who were assessed with tidHRIC between January 1, Zd@ndDecember 312007.
Outcomes of interest were captufeaim both the OACCAC and RAHC databasesntil
September 30, 2008, allowing clients to be at risk for each outcome for a minimum period of
nine months. Indiiduals wee included for studyegardless of functional or cognitive
impairment or presence of comorbidity. Individuals were excluded if no medications were
recorded during any assessment. To create a longitudinal data set from tHE RAtabase,
individual asseseents were coded as either a first, second, third or fourth assessment, and
merged by unique, anonymized client identification codes. Individuals with only one assessment
were not included in this longitudinal data set. For individuals with four or meessments,
only the first four assessments were included in the longitudinal datéFsdiagnosis was
considered to be consistent if 1) all assessments had a diagnosis of HF recorded, 2) no
assessment had a diagnosis of HF recorded, or 3) initial ags#ssihid not contain a diagnosis
of HF, but all subsequent assessmentgmkev HF) If HF status was inconsistent across
assessments for an individual, the individual was excluded from this datadieiduals were
also excluded if the gap between taansecutive assessments was not betwe&ve@lays.

This was done to help ensure the sample did not include potentially sicker clients (who were
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assessed more frequently) as well as those who were more healthy (and assessed less frequently).
Figure6.1 depicts theinclusion criteria fothe sampleFrom Figuret.1, it can be seen that the

RAI-HC database included 219,957 lestgy home care clients older than 65 years assessed in

the community between 2005 and 2007. From this sample, those with no noedicatiorded

(n =4,521), those with only one assessment (n = 99,681), those with assessment gaps of less than
60 days or more than 270 days (n=47,738), and those with inconsistent HF diagnoses (n = 242)

were excludedThis left a final sample of 67,725dividuals.
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Figure 6.1: Flow Diagram of Study Sample
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6.2.3 Measures

Key sociodemographiand healtkrelated variables were chosen as potential covariates of
interest from items available on the RAC assessment, based on previous research and clinical
relevance. These were classifiedsasiodemographjclinical, diagnostic, pharmacotherapy or
service use characteristics. Most variables were categorized as either present or not present when
examining their main effect on the outcomes of interest.

The sociodemographicariables examined were age, gender, marital status, living
arrangement (living alone versus not) and caregiver stress. Age was collapsed into three groups:
65-74 years (reference group),-88 years and 85+ years. Caregiver stressiméisated by
caregivers reporting anability to continue with caring activities or expregsfeelings of
distress, anger or depression.

Clinical characteristics explored includedimber of comorbid conditionsnpaired
medication management, behavidwygmptoms, impairment with stairs, incontinence and non
adherence to medicatiorimpairedmedication management is an item captured in the physical
function section of the RAHC and is recorded if individuals have difficulty remembering to
take medicatins, opening medication containers, taking correct dosages, performing injections
or applying ointmentsThe behavioural symptomariablewas a composite measure of any of
the following individual items on the RAHC: wandering, verbal or physical abuse,
inappropriate or disruptive behavioar resisting cardJsing the medication neadherence
item on the RAIHC, non-adherence was defined as adheedess than 80% of the time.

Additional clinical characteristics explored were derived feummaryscaks,
algorithms and CAPs embedded in the RKT. Four scales were used in the analyS§hs ADL

seltperformance hierarchy scale (range o difficulty, to 61 severe difficulty) was used as a

101



measure of functional ability24) The IADL capacity scale s hierarchical index that assesses
difficulty with meal preparation, ordinary housework and phone use, and rangesifromn O
difficulty in any task, to 6 great difficulty in all tasks(21) The CP3neasures cognitive status,
ranging from Q cognitively intact, to 6/ very severe impairmen{25,26) The CHESS scale
measures health instability and is a composite measure across the following symptoms:
vomiting, dehydrationloss of appetiteweight loss, shortness of breath and edema. Scores on the
CHESSscale can range fromiOno symptoms of instability, to 5high level of instability (27)
Additionally, the MAPLe algorithm was used, and is a measure of assigning priority level of
clients based on function and cogniti¢28) This algorithm assigrie individuals scores

between 1 low priority, to 51 high priority. Scores from these clinical scales and algorithms
were collapsed categorically for descriptive purposes, but were not collapsed during subsequent
multivariate modelinginterRAI instrumentsalso contain CAPs to help with care planning and
trigger areas for further followp. Two CAPsthe falls and mood CAPwgjere used in the

analyses. The falls CAP is not triggered if indisadshad no previous fa] is triggered at a low

risk level for irdividuals with one previous fall, and is triggered at a Hiigk level for

individuals with two or more previous falls. (29) The mood CAP assesses depressive symptoms
and is not triggered if individuals exhibit no indicators of depression, is triggeagld\arisk

level if individuals have indicators of possible depression, and is triggered ataskitgvel if
individuals exhibit indicators of probable depression. (29) CAP levels were reported in
descriptive and longitudinal analyses, with the refeeegroup being those who did not trigger

the respective CAP.

Diagnostic covariates that were examined in all analyses were diabetes mellitus, stroke,

coronary artery disease, hypertension, arthri
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Al z h es), carcer@nd airway disease (a measure that exchsthma, emphysema and
COPD. These diagnoses, as well as HF, are recorded on thelRAUring assessment, and are
routinely verified through discussions with clients, caregivers, health care prosdssand
review of medical charts if needderevious work donasingCanadiarL TC populations hs
shown that sensitivity ahterRAI tools in HF diagnosis is higfabove 80 percentyhen

compared t@rovincial discharge daté30)

The RAFHC captures parmacotherapy use in the seven days prior to assessment.
Medications are recorded at the time of assessment and verified using medication containers,
conversations with clients and caregivensd medical records. Recorded medications are
electronically eteredinto the database and a manual search for medication names and variants
was done to identify medications in the three classes of interest. Covariates explored were use of
any ACEinhibitortherapy (includindenazepril, captopril, cilazapril, enaldpfosinopril,
lisinopril, perindopril, quinapril, ramipril, and trandolapriRRB therapy(including candesartan,
eprosartan, irbesartan, losartan, telmisartan and valsartesijl@ckertherapy(including
acebutolol, atenolol, bisoprolol, carvedilol, metoprolol, nadolol and propranalcbntinuous
use variable was created for each of these classes of medidatiamdividuals who repoed
use at every assessment.

Service ge characteristics explored included home care services (home help,
physiotherapy, nursing and homemaking) and acute care services (emergency department visits
and hospitalizations). Clients with any service use were compared to those with none. A weekly
cost variable was created basedatal home care service casiThis variablevas created using
home care service records data from the OACCAC database. The number of hours of each type

of service (ncludingnursing, nutritional services, physical anduzational therapy, speech
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therapy, social work, homemaking and respite careecorded in this database. The total

service hours were multiplied by the standard CCAC cost associated with each type of service.
To create the weekly cost variable, theltotsst of d services received in the oneeek period

prior to the most recent RAIC assessment were added amdlie purposes of the analyses,

this cost variable was converted to increments of $100.

The fve outcomes of interest were mortality, LE@missionJong-stayhospitalization,
functional decline and cognitive decline. IR tBACCAC database, clients are assigned a
discharge codand datevhen home care services are terminated. Mortality, LTC placement and
long-stay hospitalizatios(14 daysor longer)are three of the discharge codes used. If a
discharge for these reasons was recorded, the event was said to have occurred. The outcomes of
functional and cognitive decline were derived from changes in the A&iarchy scale and CPS
scale embedet in the RAIHC assessmerithe definitions of decline for both function and
cognition were consistent with those described in the home care quodiggtors for use with
interRAI home care instruments. (34ew functional decline was defined as an ease of two
or more points on the ADL hierarchy scal®ong individuals with no functional impairmeatt
the first assesnent (ADL hierarchy score =.0)his decline represents a change to at least
limited functional impairment-or cognitionnewdeclinewas defined as a ome morepoint
increase on the CR8nongindividuals who were initially cognitively intact (CPS =0 at
assessmeni)1This change corresponds to at least a six point reduction in Mini Mental State
Exam scores. (26)
6.2.4Analysis

Socbdemographic, clinical, functional, pharmacotherapy and service use characteristics

were summarized using descriptive statistiedividuals with only one assessment were
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compared to those with two or more assessments on all characteristics of. iDt6fezehces
between groups (by HF status, number of assessments and time between assessments) were
examined using ckBquare tests for categorical variables (significance level p<0.05). Potential
predictors of each of the five outcomes of interest wenaliyiidentified using bivariate

analysis. Discrete survival analysis was done using Cox proportional hazards modeling. For the
outcomes of mortality, LTC admission almhg-stay hospitalizationevens that occurredn the

nine months following assessmeavere recorded. If the individual did not experience the event
following an assessment, and had a subsequent assessment, event occurrence in the nine months
following the subsequent assessment was recorgedn@ividuals were renewed in ther@sk

se). Individuals were rightensored if they had not experienced the event following the final
assessment. Time to mortality, LTC admission langd-stay hospitalizatiomvas calculated from

the relevant assessment date to the discharge date for each o#wothe.outcomes of

functional and cognitive decline, a different approach was necessary. Becaud€RAI
assessments are repeatedpgiroximately sixmonthintervals, the exact date of decline is
unknown, but is known to have occurred between two cotise@ssessments. This makes the
functional and cognitive déoe events interval censoratd avoids problems associated with
arbitrarily assigning a date (such as the midpoint of the inteiviate to decline was calculated

as the number of days betwedble two assessment dates during which the decline occurred. For
clients with no decline during the first interval, event occurrence in subsequent intervals was
explored. However, only the first occurrence of decline was recorded. Premjouislished

work done using RAHC data has shown that such interval censoring has minimal effect on
odds ratio estimates, attiis method has been used in analyses of time to first hip fracture using

Ontario RAFHC data (32)
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Factors potentially associated with eattthe respective outcomes were initially
identified using bivariate analyses and evidence from the liter&igmeificant covariatesere
included in subsequent multivariate proportional hazards regression analyses, initially done using
stepwise selectiowith the criterion for statistical significance for entry of variables into the final
model set to alpha=0.05. Covariates for age, gender and medication use were forced into models
to examine their main effects and allow for comparisons between modets aredious
findings from the literature. The binary covariates for any Adtibitor, ARB orb-blockeruse,
as well as the weekly cost of services covariate were treated addgpaadent covariates,
meaning that the value of the covariate at the assgggmor to the outcome date was used in
the model. Exploration of alternate models was done using composite comorbidity measures
substituted for individual comorbid conditioandthe weekly cost variable in place of the four
home care service covariatd® minimize the potential effects of collinearity, covariates for
marital status and living alone were examined separately in models for each outcome. Further,
the MAPLe #gorithm incorporates both ADLiérarchyscale scores and CPS scores. MAPLe
algorithm score were examined in models sepalafrom ADL hierarchyscale scores and CPS
scores for each outcomilternate forms of the models were examined to ensure that entry and
deletion effects were ruled out. Proportionality assumptions were checkeaicfocovariaten
the final modés by creating dummy variables of each covariate multiplied by the log of the time
to discharge or time to decline. Twaay interaction effects were tested at p<OB%amination
of potentially influential outliers was dorer all covariates and apart from some high weekly
costs, none were identified. Foiodels that included the weekly cost covariate, clients with costs
in thehighestone percentile were excludegminimize the effect of these potentially influential

outliers In the final models, hazard ratios and 95% confidence limits are reported for each
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covariate. All analyses were conducted using SAS software (version 9.2, SAS Institute Inc.,
Cary, NC.).
6.3 Results

From the final sample of 67,725 individuals (§&@gure6.1), 1,842 individualsvith new
HF wereidentified, butnot included in the longitudinal analyses. A total of 9,283 (14.1%)
individuals with HF were identified from th&mple. Of these individuals,3%6 (n =312) died,
2.3% (n = 209) weradmitted to longterm care, 8% (n = 793)had longstayhospitaliations
11.9% (n = 1,105) experienced functional decline and 12.8% (n=1,191) experienced cognitive
decline. Of those who experienced functional or cognitive decline, 429 and 680 individuals,
respetively, experienced new decline.

Table 6.1 presents tls®ciodemographjclinical, functional, pharmacotherapy and
service use characteristics of older home care clients in Ontario biagifodtic status. The
table includesndividuals with one assessmt only, who were excluded from further analyses.
Differences between groups, by both assessment number (one versus two or more assessments)
and HF diagnosis, weexamined All groups were significantly different except for presence of
diabetes mellitusany use of ACEnhibitor or ARB therapy, falls CAP scores and mood CAP
scores, as indicated in the table. Overall, the group with Holdas andess likely to be
female omarried than the neHF group. Individuals with HF also demonstrated lower figior
level on the MAPLe algorithm, less cognitive impairment, more difficulty with IADLs, greater
health instability (based on CHESS scale scores), more comorbidity, more medication use
(including HF specific medications) and mér@memaking and home hedprvice use than their
counterparts without HF. Compared to individuals with only one assessment, those with two or

more assessments were older, less likely to be married, more likely to be female, and exhibited
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less functional impairment, cognitive impaent and health instability. However, the group with
two or more assessments reported more comorbid condnmhsedication use, higher rates of
incontinence and more service use. Use of A@iibitor and ARB therapies was not different
between individua with one assessment qgoaned to those with two or more.

Only individuals with two or more assessments and consistently diagnosed HF were
included in furtler outcomes analyses (n= 9,28B3ble 6.2 illustrates the characteristics of this
samplewith regectto key sociodemographic variables, clinical scales and medication use. The
proportion of individuals with HF remained constant over time, with these individuals making up
approximately 14% of the entire sample at each assessment. Over time, amg@regortion
of individuals lived alone and females rda up a larger proportion of the group. Levels of
functional and cognitive impairment remadrelatively stable over time, and by the fourth
assessment, individuals exhéstiess health instabilitgnd lower rates of falls than at the first
assessment. The number of comdities and medications increasexer time, but theeported
rates of ACE inhibitor, ARB anf-blockeruse remaiadrelatively stable.

Since individuals were excluded based on time between assessrmoBgarisons
between individuals with 6@70days between assessments tode with less or more time
between assessmemiere done to explore pential differences between group&esults of this
analysis can be found in Table 1 of Appendix J. While differences between groups are
statistically significant, there appears to be no evidence to suggest that the groups differ
clinically in substantivel meaningful ways

Tables 6.3 6.7 provide thdive proportional hazards regression models for mortality,
LTC admission|ong-stay hospitalizationewfunctional decline andew cognitive decline,

respectively. No twavay interaction effects with gender between the three binary drug
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variableswere significant in any of the finahodels. The proportionality assumption was not
violated for any of the chosen models. In Appendix J, Tables 2 through 6 display the results of
initial bivariate logistic regession analyses of associations between individual covariates with
each outcome of interest.

Table6.3 depics themodel for time to mortalityliving alone and female gender were
associated with a lower risk of mortality in the nine months followingssssent, whil&ealth
instability and IADL impairments were associated with an increased risk. Age and any ACE
inhibitor, ARB orb-blockeruse were not found to be significantly associated with mortality.

Factors associated with LTC admission within mmenths are shown in Table 6.4. Older
age was associated with an increased risddafissionfHR = 1.95 for individuals older than 85
years compared to those-8B8 years). Increasing MAPLe scores and IADL impairment also
increasechdmissiorrisk, while moe comorbid conditions reduced the risk. Gender was not
significantly associatedith LTC admissionAny use of an ACE inhibitor showed a protective
effect for placement, but use of ARB @blockertherapydid not

The selected model for time limng-stay hospitalizatiomwithin nine months is shown in
Table 6.5. Females had a reduced riskooé-stay hospitalizatiosy, with a HR of 0.85 compared
to maleswith similar characteristics father covariates. Increasing health instability,
impairments with stairs, antb a lesser degrerumber of medications were associated with a
higher risk oflong-stay hospitalizationJse of any HF medications waset found to be
associateavith risk of long-stay hospitalization

Table 6.6providesthe model foffactors associated with new functional decline. Living
alone, female gender and reported ACE inhibitor use were all associated with a reduced risk of

new functional decline. Older age, MAPLe scdA&DL impairment and higher costs of home
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care services were all found to increase the likelihood of new decline. Factors associated with
any functional declin@respective of baseline statwere also explored and the proportional
hazards regression melccan be found in Table 7 of AppendixSimilar to the model for new
functional decline, older age and MAPLe score increased the likelihood of any functional
decline, while living alone, female gender and ACE inhibitor therapy reduced the likelihood.

In Table 6.7, the selected model for new cognitive decline is shown. Being female was
associated with a reduced risk of new cognitive decline. Increasing age, ADL impairment,
history of falls, indicators of depression angpairedmedication management weak
associated witla higher risk of new decline. A diagnosis ehtentia was the strongest predictor
of new decline, with an associated HR of 4.06 compared to individuals with similar covariates,
but no dementia. Use of any ACE inhibitbsblocker, and ARB therapy asnot significantly
associated with new decline. Investigation of factors associated with any cognitive decline
irrespective of baseline statwss also done and tfieal model can be found in Table 8 of
Appendix JOlder ageADL impairment, indicators of depression, impaired medication
management and a diagnosis of dementia increased the risk of new cognitive decline, while

living alone, female gender, and MAPLe score reduced the risk.
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Table 6.1:Sociocemographic, Clinical, Diagnodic, Pharmacotherapy and Service Use Characteristics of Older Home Care

Clients by Heart Failure Diagnosis and Number of Assessments, Ontari@0052007(N =165,564)

1 Assessment Only

2+ Assessments

N = 99,681 N = 65,883
HF Sample Non-HF Sample  HF Sample Non-HF Sample
n=12,764 n=86,917 n=9,283 n=56,600
% (n) % (n) % (n) % (n)
Sociocemographic Characteristics
Age 6574 years 17.6 (2,244) 24.2 (21,048) 15.1 (1,403 20.6 (11,679)
751 84 years 43.4 (5,539) 45.5(39,511) 44.0 (4,083) 46.5 (26,330)
85+ years 39.0 (4,981) 30.3 (26,538) 40.9 (3,797) 32.9 (18,591)
Gender Female 57.9 (7,389) 63.4 (55,086) 66.7 (6,195) 69.1 (39,113)
Married 39.2 (5,007) 41.3(35,888) 35.3 (3,281) 39.0 (22,065)
Living Alone 31.8 (4,054) 34.3(29,836) 39.4 (3,658 38.0 (21,479)
Caregiver Stress 17.1(2,180) 17.1 (14,835) 12.5 (1,164) 13.9 (7,839)
Clinical Characteristics
ADL Hierarchy Scale 0 64.2(8194) 68.3(59,388) 72.3 (6,711) 70.9 (40,117)
scoré 1-2 24.1(3,074) 21.3(18,485) 20.0 (1,854) 20.5 (11,568)
3+ 11.7 (1,495) 10.4 (9,027) 7.7 (717) 8.6 (4,896)
IADL CapacityScale 0 3.4(429) 6.7 (5,821) 2.1 (191) 4.2 (2,382)
scord 1-2 18.4(2,354) 23.5(20,458) 22.0 (2,041) 24.6 (13,903)
3+ 78.2(9,981) 69.8(60,635) 75.9 (7,049) 71.2 (40,312)
CPSscoré 0 50.7 (6,470) 50.6 (44,009) 55.8 (5,178) 50.5 (28,618)
1-2 40.1(5,115) 37.8 (32,866) 38.1 (3,536) 39.5 (22,326)
3+ 9.2(1,179) 11.6(10,037) 6.1 (569) 10.0 (5,655)
CHESSScalescord 0 16.5(2,103) 28.2(24,494) 21.7 (2,013) 35.3 (19,952)
1-2 57.4(7,324) 58.1(50,514) 61.3 (5,687) 56.1 (31,746)
3+ 26.1(3,335) 13.7(11,900) 17.0 (1,582) 8.7 (4,893)
MAPLe Algorithm scoré 1 20.7(2,640) 26.7 (23,215) 22.8 (2,114) 24.9 (14,118)
2-3 48.1(6,139) 38.7 (33,607) 52.6 (4,884) 43.3 (24,498)
4-5 31.2(3,985) 34.6(30,095) 24.6 (2,285) 31.8 (17,984)
Incontinent 35.1 (4,484) 31.5(27,410) 39.8 (3,694) 36.3 (20,559)
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1 Assessment Only

2+ Assessments

N = 99,681 N = 65,883
HF Sample Non-HF Sample = HF Sample Non-HF Sample
n=12,764 n=86,917 n=9,283 n=56,600
% (n) % (n) % (n) % (n)
Behavioural Symptoms 7.5 (952) 9.2 (7,949) 4.1 (376) 6.8 (3,857)
Impairment with Stairs 69.3 (8,850) 58.2 (50,554) 66.6 (6,185) 59.4 (33,638)
Falls CAP' 0 64.8(8,272) 65.4(56,800) 69.9 (6,486) 69.3 (39,239)
1 20.1(2,558) 20.1(17,450) 17.8 (1,653) 18.2 (10,321)
2 15.1(1,931) 14.6(12,660) 12.3 (1,144) 12.4 (7,038)
Mood CAPY 0 63.4(8,094) 64.5(56,012) 68.0 (6,310) 67.6 (38,258)
1 23.1(2,945) 22.0(19,083) 21.0 (1,952) 21.1 (11,919)
2 13.5(1,720) 13.5(11,795) 11.0 (1,016) 11.3 (6,404)
Number of 0,1 8.1(1,030) 14.8(12,839) 6.3 (580) 11.0 (6,201)
Comorbid Conditions 2-4 54.4(6,945) 64.6 (56,155) 51.4 (4,771) 64.4 (36,444)
5+ 37.5(4,789) 20.6 (17,923) 42.4 (3,932) 24.6 (13955)
Diagnoses
Hypertension 60.2 (7,683) 53.1 (46,208) 63.3 (5,876) 55.1(31,181)
Arthritis 50.3 (6,416) 46.5 (40,393) 60.7 (5,635) 54.8 (36,001)
CAD 43.6 (5,569) 21.8(18,957) 46.3 (4,301) 24.0 (13,568)
DiabetesMlellitus’ 31.9 (4,071) 22.1(19,166) 32.5(3,019) 22.3 (12,594)
Airway Diseaske 27.0 (3,446) 13.9 (12,066) 28.3 (2,625) 14.5 (8,216)
Stroke 18.5(2,367) 15.9 (13,845) 20.7 (1,919) 19.4 (10,976)
Osteoporosis 18.0 (2,293) 19.0 (16,539) 20.5 (1,902) 22.3 (12,647)
Any Dementia 14.7 (1,871) 20.7 (17,963) 12.0 (1,115) 20.1 (11,374)
Cancer 13.0 (1,654) 18.4 (15,965) 10.6 (981) 12.7 (7,206)
Pharmacotherapy
Number of Medicatioris 1-4 6.8 (871) 23.7 (20,605) 5.4 (497) 19.8 (11,192)
5-8 28.5(3,639) 39.0(33,922) 26.4 (2,455) 38.3(21,673)
9+ 64.7(8,254) 37.3(32390) 68.2 (6,331) 41.9 (23,735)
ImpairedMedication Management 62.4 (7,962) 53.0 (46,048) 56.9 (5,277) 52.3 (29,584)
Medication NorAdherenc& 1.3 (167) 1.9 (1,647) 1.0 (89) 1.3 (75)
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1 Assessment Only

2+ Assessments

N = 99,681 N = 65,883
HF Sample Non-HF Sample  HF Sample Non-HF Sample
n=12,764 n=86,917 n=9,283 n=56,600
% (n) % (n) % (n) % (n)

Pharmacotherapy
Any ACE inhibitor use 48.7 (6,217) 32.6 (28,310) 48.9 (4,54) 33.5(18,985)
Any ARB usé 11.4 (1,460) 9.1 (7,918) 12.0 (1,118) 9.0 (5,065)
Any bi blockeruse 46.8 (5,979) 26.4 (22,930) 42.9 (3,985) 25.4 (14,361)
Service Use
Home Care Service Use Any Nursing 42.9 (5,473) 33.3(28,916) 36.2 (3,359) 26.2 (14,809)

Any Homemaking 34.8 (4,435) 29.7 (25,853) 47.0 (4,360) 41.6 (23,540)

Any Physiotherapy  10.6 (1,353) 12.6 (0,953) 8.2 (764) 9.3 (5,279)

Any Home Help 48.8 (6,232) 41.0 (35,648) 66.3 (6,157) 59.5 (33,649)
Acute Care Service USe Any ED visit 25.3 (3,230) 22.5(19,542) 21.4 (1,99) 17.4 (9,856)

Any Hospitalization 50.4 (6,434) 36.3 (31,584) 37.7 (3,503) 25.2 (14,268)

Abbreviations: ACE = Angiotensin Converting EnzymADL = Activities of Daily Living, ARB = Angiotensin Receptor Blockdy;blocker =
b-Adrenergic Receptor BlockeGAD = Coronary Artery Diseas€AP = Clinical Assessment Protoc@@HESS= Changes in Health, Ergtage
disease and Signs and Sympto@BS= Cognitive Performance ScaleD = Emergency DepartmeridF = Heart Rilure,IADL = Instrumental
Activities of Daily Living, MAPLe = Method for Assigning Priority Levsl

Aindicates that differences between groups by HF diagnosis were not signifigard.&86

Yindicates that differences between groups by assessmenén(imtersus 2 or more) were not significarp at0.05

40 = no impairment; £ = some functional impairment; 3+ = severe functional impairment

® 0 = no difficulty; 1-2 = some difficulty; 3+= great difficulty

€0 = cognitively intact; 12 = mild cognitve impairment; 3+ = cognitively impaired

40 = no health instability; 2 = some health instability; 3+ = moderate to high health instability

1 = low priority; 23 = mild/moderate priority; % = high priority

"0 = no prior falls; 4 1 prior fall; 2i multiple prior falls

90 = no indicators of depression21= some indicators of depression; 3+ = indicators of probable depression

"excludes HF

"includes chronic obstructive pulmonary disease (COPD), emphysema and asthma

'excludes ACE inhib t oblockerfand ARB therapies

® adherent less than 80% of the time

'measured in 7 days prior to assessment

™ measured in 90 days prior to assessment
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Table 6.2: Characteristics of Older Home Care Clients with Heart Failure over Time,

Ontario 20052007 (N = 9,28)

Assessment First Second Third Fourth
N=65,883 N=65,883 N=38,265 N=24,906
% (n) % (n) % (n) % (n)
HF 14.1 (9,283) 14.1(9,283) 14.3 (5,456) 14.5 (3,613)
Sociocemographic Characteristics
Age 6574 years 15.1 (1,403) 13.9(1,289) 12.6 (686) 11.7 (423)
757 84 years 44.0 (4,083) 42.5(3,941) 41.2 (2,249) 39.2 (1,417)
85+ years 40.9 (3,797) 43.7 (4,053) 46.2 (2,521) 39.1 (1,773)
Gender Female 66.7 (6,195) 66.7 (6,195) 70.2 (3,828) 72.7 (2,625)
Living Alone 39.4 (3,658) 39.9 (3,7@) 42.9(2,338) 44.8 (1,616)
Clinical Characteristics
ADL Hierarchy Scale 0 72.3(6,711) 69.1(6,412) 69.6 (3,796) 70.5 (2,546)
scoré 1-2  20.0(1,854) 21.1(1,961) 20.4 (1,111) 19.7 (712)
3+ 7.7 (717) 9.7(909) 10.1(549) 9.8(355)
IADL Capacity Scale 0 21(191) 1.6 (151) 1.2 (67) 1.3 (47)
scoré 1-2 22.0(2,041) 20.5(1,902) 21.2 (1,155) 21.1 (761)
3+ 75.9(7,049) 77.9 (7,230) 77.6 (4,234) 77.6 (2,805)
CPSscoré 0 55.8(5178) 51.8(4,804) 52.8 (2,883) 54.2 (1,957)
1-2 38.1(3,536) 40.4 (3,753) 39.6 (2,162) 38.4 (1,389)
3+ 6.1 (569) 7.8(725) 7.5(411) 7.4 (267)
CHESSScalescoré 0 21.7(2,013) 25.3(2,351) 27.4 (1,492) 27.5 (992)
1-2 61.3(5,687) 61.2 (5,677) 61.3(3,343) 61.8 (2,234)
3+ 17.0(1,582) 13.5(1,254) 11.4 (621) 10.7(387)
MAPLe® 1 228(2,114) 21.0(1,950) 20.1 (1,096) 19.9 (720)
2-3 52.6 (4,884) 52.5(4,874) 55.3 (3,016) 56.2 (2,031)
4-5 24.6(2,285) 26.5(2,459) 24.6 (1,344) 23.9 (862)
Falls CAP 0 69.9(6,486) 73.4(6,815) 76.5(4,175) 77.1 (2,786)
1 17.8(1,653) 16.0(1,486) 14.3(780) 15.1 (544)
2 12.3(1,144) 10.6(982) 9.2(501) 7.8(283)
Mood CAP 0 68.0(6,310) 66.5(6,173) 66.2 (3,610) 66.8(2,413)
1 21.0(1,952) 21.9(2,032) 22.4 (1,220) 22.9 (828)
2 11.0(1,016) 11.6(1,078) 11.4 (626) 10.3 (372)
Number of 0,1 6.2(580) 4.8 (441) 3.8(210) 3.1(112)
Comorbid Conditiors 2-4 51.4(4,771) 48.1 (4,469) 45.1 (2,463) 42.9 (1,551)
5+ 42.4(3,932) 47.1(4,373) 51.0 (2,783) 54.0 (1,950)
Pharmacotherapy
Number of Medicatiors 1-4 7.9 (497) 45 (417) 3.7(202) 3.7 (134)
5-8 26.5(2,455) 23.6(2,188) 22.4 (1,225) 21.2 (764)
9+ 68.2(6,331) 71.9(6,678) 73.8 (4,029) 75.1 (2,715)

114



Assessment First Second Third Fourth
N=65,883 N=65,883 N=38,265 N=24,906

% (n) % (n) % (n) % (n)
Pharmacotherapy
Any ACE inhibitor use 48.9 (4,541) 48.4 (4,497) 48.5 (2,648) 47.3 (1,708)
Any ARB use 12.0 (1,118) 12.7 (1,174) 13.6 (741) 14.7 (530)
Any b-blocker use 42.9 (3,985) 43.7 (4058) 45.3 (2,371) 43.9 (1,585)

Abbreviations: ACE = Angiotensin Converting EnzymADL = Activities of Daily Living, ARB =
Angiotensin Receptor Blocke;blocker = -Adrenergic Receptor BlockeGAP = Clinical Assessment
Protocol, CHESS= Changes in Health, Erglage disease and Signs and Sympt@RS§= Cognitive
Performance ScalélF = Heart Failure|lADL = Instrumental Activities of Daily LivingMAPLe =
Method for Assigning Priority Levsl

40 = no impairment; -2 = some functional impairment; 3+ = severe functional impairment

® 0 = no difficulty; 12 = some difficulty; 3+ = great difficulty

0 = cognitively intact; 22 = mild cognitive impairment; 3+ = cognitively impaired

90 = no health instability;-2 = somehealth instability; 3+ = moderate to high health instability
1 = low priority; 23 = mild/moderate priority;-% = high priority

"0 = no prior falls; & 1 prior fall; 2= multiple prior falls

90 = no indicators of depression2l= some indicatorsfaepression; 3+ = indicators of probable
depression

"excludes HF

'excludes ACE inhibitorf-blockerandARB therapies
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Table 6.3 Proportional Hazards Regression Model of Time to MortalityamongOlder
Home Care Clients with Heart Failure, Ontario 2005-2007(N=9,283)

Parameter Hazard Ratio

Estimate (SE) (95% CL) p value
Sociocemographic Characteristics
Age 7584 year$ 0.28(0.18) 1.32(0.92, 1.8 0.13
Age 85+year$ 0.33(0.19 1.40(0.97 2.0) 0.07
Female -0.51 (0.12) 0.60 (0.48 0.76) <0.001
Living Alone -0.47 (0.14) 0.62 (0.47, 0.83) 0.001
Clinical Characteristics
IADL CapacityScalescore 0.18 (0.05) 1.20(1.09, 1.2) <0.001
CHESSScalescore 0.22 (0.05) 1.24 (1.12,1.8) <0.001
Pharmacotherapy
Any ACE inhibitor use -0.01 (0.12) 0.99 (0.79, 1.25) 0.%
Any ARB use -0.21 (0.20) 0.81 (0.55, 1.20) 0.30
A n y-bldzker use -0.10 (0.12) 0.91 (0.72, 1.14) 0.39

Individuals were followed for 9 months following each assessment. 312 individual$\dlzeéviations:
ACE = Angiotensin Converting EnzymARB = Angiotensin Receptor Blockds| blocker= - b
AdrenergicReceptor BlockerCHESS= Changes in Health, Ergtage disease, Signs and Symptddis,
= Confidence LimitJADL = Instrumental Activities of Daily LivingSE = Standard Error

®Reference Group: Age 654 years
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Table 6.4: Proportional Hazards Regression Mbdel of Time toLong-Term Care Admission
amongOlder Home Care Clients with Heart Failure, Ontario 20052007 (N=9,283)

Parameter Hazard Ratio

Estimate (SE) (95% CL) p value
Sociocemographic Characteristics
Age 7584 year$ 0.30 (026) 1.34 (0.802.25) 0.26
Age 85+year$ 0.67 (0.®) 1.95(1.18, 3.29 0.0®
Female 0.04 (0.15) 1.04 (0.78, 1.39) 0.79
Clinical Characteristics
IADL CapacityScalescore 0.21 (0.06) 1.23 (1.09, 1.40) 0.001
MAPLe Algorithm score 0.40 (0.07) 1.50 (1.30, 1.73) <0.001
Number of Comorbic€Condition$ -0.49 (0.23) 0.62 (0.39, 0.97) 0.4
Pharmacotherapy
Any ACE inhibitor use -0.40 (0.15) 0.67 (0.50, 0.89) 0.006
Any ARB use 0.08 (0.2) 1.09 (072, 1.63) 0.69
Any b-blocker use -0.02(0.14) 0.9 (0.74, 1.30) 0.2

Individuals were followed for 9 months following each assessment. 209 individuals were admitted to
long-term careAbbreviations: ACE = Angiotensin Converting EnzymARB = Angiotensin Receptor
Blocker,bi blocker = -Axdrenergic Receptor Blocke€L = Confidence Limit|ADL = Instrumental
Activities of Daily Living, MAPLe = Method for Assigning Priority Levs|SE = Standard Error
®Reference Group: Age 654 years

®excludes heart failure (HF)
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Table 6.5 Proportional Hazards Regression Model of Time td_ong-Stay Hospitalization
amongOlder Home Care Clients with Heart Failure, Ontario 20052007 (N=9,283)

Parameter Hazard Ratio

Estimate (SE) (95% CL) p value
Sociocemographic Characteristics
Age 7584 year$ -0.13 (0.10) 0.88 (0.72, 1.06) 0.18
Age 85+year$ -0.23 (0.10) 0.79 (0.65, 0.98) 0.03
Female -0.16 (0.07) 0.85 (0.730.98 0.03
Clinical Characteristics
CHESSScalescore 0.18 (0.03 1.20(1.12, 1.B) <0.001
Impairment with Stairs 0.19 (0.08) 121(1.04, 142 0.08
Pharmacotherapy
Number of Medicatiorfs 0.03 (0.01) 1.04 (1.01, 1.06) <0.001
Any ACE inhibitor use -0.05 (0.07) 0.95 (0.82, 1.10) 0.48
Any ARB use -0.13 (0.12) 0.88 (0.70, 1.10) 0.27
Any b-blockeruse -0.01 (0.07) 1.02 (0.88, 1.17) 0.84

Individuals were followed for 9 months following each assessment. 793 individuals hastdgng
hospitalizationsAbbreviations: ACE = Angiotensin Converting EnzymARB = Angiotensin Receptor
Blocker,bi blocker = -Axdrenergic Receptor BlockeEHESS = Changes in Health, Ergtage disease,
Signs and Symptom€L = Confidence LimitSE = Standard Error

®Reference Group: Age 654 years

P excludes ACE inhibitob-blocker andARB therapies
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Table 6.6. Proportional Hazards Regression Model of Time tdNew Functional Decline
amongOlder Home Care Clients with Heart Failure, Ontario 20052007 (N=9,283)

Parameter Hazard Ratio

Estimate (SE) (95% CL) p value
Sociocemographic Characteristics
Age 7584 year$ 0.13 (0.17) 1.14 (0.82, 1.59) 0.45
Age 85+year$ 0.31 (0.17) 1.36 (0.98, 1.90) 0.07
Female -0.24 (0.11) 0.79 (0.63, 0.98) 0.03
Living Alone -0.61 (0.13) 0.54 (0.42, 0.70) <0.001
Clinical Characteristics
IADL CapacityScalescore 0.28(0.05) 1.33(1.20, 1.46) <0.001
MAPLe Algorithm score 0.23(0.05) 1.26(1.14, 1.40) <0.001
Pharmacotherapy
Any ACE inhibitor use -0.25(0.11) 0.78(0.62, 0.96 0.02
Any ARB use -0.01 (0.77) 1.00(0.72, 1.38) 0.98
Any b-blockeruse -0.02 (0.13 0.98 (0.79121) 0.86
Service Use
Weekly Cost of Home Calte 0.21 (0.01) 1.24 (1.21, 1.2) <0.001

Individuals were followed for 9 months following each assessment. 429 individuals experienced new
functional declineAbbreviations: ACE = Angiotensin Converting Eyme,ARB = Angiotensin

Receptor Blockei blocker = -Adrenergic Receptor Blocke€L = Confidence LimitJADL =
Instrumental Activities of Daily LivingMAPLe = Method for Assigning Priority LevglSE = Standard
Error

®Reference Group: Age 654 years

® measurd in increments of $100
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Table 6.7: Proportional Hazards Regression Model of Time tdNew Cognitive Decline
amongOlder Home Care Clients with Heart Failure, Ontario 20052007 (N=9,283)

Parameter Hazard Ratio
Estimate (SE) (95% CL) p value

Sociocemographic Characteristics
Age 7584 year$ 0.52(0.13) 1.69(1.32, 2.17) <0.001
Age 85+year$ 0.65(0.13) 1.91 (1.492.47) <0.001
Female -0.26 (0.08) 0.77 (0.66, 0.91) 0.002
Clinical Characteristics
ADL HierarchyScalescore 0.10 (0.04) 1.11 (1.03, 1.20) 0.009
Falls CAP 1° 0.29(0.10) 1.34 (1.10, 1.68 0.003

2° 0.65 (0.11) 1.92 (1.54,2.38) <0.001
Mood CAP 1¢ 0.13 (0.10) 1.14 (0.94, 1.38) 0.19

2° 0.53 (0.12) 1.70(1.34, 2.15) <0.001
Diagnoses
Any Dementia 1.40 (0.29 4.06 (2.45, 6.7 <0.001
Pharmacotherapy
ImpairedMedication Management 0.34(0.08) 1.40(1.19,1.64) <0.001
Any ACE inhibitor use 0.03 (0.09) 1.03 (0.88, 1.21) 0.69
Any ARB use 0.06 (0.12) 1.06 (0.84, 1.34) 0.61
Any b-blockeruse 0.01 (0.08) 1.01 (0.87, 1.18) 0.90

Individuals were followed for 9 months following each assessment. 680 individuals experienced new
cognitive declineAbbreviations: ACE = Angiotensin Converting EnzymARB = Angiotensin

Receptor Bbcker,ADL = Activities of Daily Living, bi blocker = -Audrenergic Receptor BlockeGAP

= Clinical Assessment Protoc@L = Confidence LimitSE = Standard Error

#Reference Group: Age 654 years

®1 prior fall: Reference Group: Level 0 = no prior falls
2 or more prior falls: Reference Group: Level 0 = no prior falls
4 Depression Rating Scale Score e,lindicating some depressive symptoms: Reference Group:

Level 0 = no depressive symptoms

®Depression Rating Scale score of 3 or more, indigatinbably depression: Reference Group:

Level 0 = no depressive symptoms
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6.4 Discussion

This work has investigated factors associated with outcomes in a group of older,
communitydwelling individuals receiving home care services. This populatioibigximigh
rates of comorbidity, medication use and IADL impairment. Five outcomes relevant to this
population were explored in this studynortality, LTC admissionpng-stay hospitalization
functional decline and cognitive decline. After exploratiom ofumber of key covariates
includingsociodemographic characteristiogher diagnoses and conditions relevant to geriatric
populations, including functional and cognitive ability dreglthinstability, age and gender, as
well as comprehensive healthts&gindicators (CHESS and MAPLe scores) were associated
with most outcomes. Interestingly, of the medications for HF examined, onlyidt@&tor
therapy appeared to confer protective effects, for both LTC admission and functional decline.
While these finthgs are novel, the absence of a protective effect for outcomes such as mortality
andlong-stay hospitalizatiosmayraise someuestiors abouthe applicability of earlier RCT
evidence tdhis population.

The sociodemographic characteristics examinegkvieund to be associated with many
of the studied outcome®lder age increased the risk of all outcomes except mortalitjoage
stay hospitalizatiomvithin nine months. In models where age was associated with the outcome,
the 85 years and older grou@as at the highest risk of events, demonstrating that age remains a
strong predictor of outcomes even among older individuals. However,&getdiredict time to
mortality. Whenother factors, such as health instability and functional decline are taken i
account, the effect of age on these outcomdsnigished Biological age, and not chronological
age has been shown to be more highly associated with death in retrospectives axiallger

Canadian$33) and the findings of this study would suppitiis. Gender was also a consistent
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predictor, with females being at lower risk of all outcomes except LTC placement. This sample
was predominantly female, as is typical of older populations andveyanteraction effects
with gender were explored, but rfound to be significant in any of thimal models. These
findings are important as many studies into cardiovascular disease enroll predominantly male
populationsalthough this is changin@revious work from the Rotterdam Stu@hye7,734)has
shown thatunlike the current findinggiender did not affect fivgear survival among older
individuals with HF. 84) Femalesave been shown to have bettéharence to HF therapies
(35), possibly indicating better health behaviours overall, which could partlgiaxpe current
finding. Living alone was also a fairlgonsistent protective factor, widhignificant effecs for
mortality, functional decline and any cognitive declilies likely that once other factors impair
the ability to live alone, individualare transferred to more intensive care settings. The fact that a
higher proportion of individuals are living alone by the fourth assessment also depicts the
survivor effect in the sample, as those unable to continue on their own are lost from home care.

From the clinical characteristics explored, the CHESS scale and MAPLe algorithm scores
were commonly associated with all outcomes except new cognitive decline. These composite
indicators of health status may have particular use in identifying persosk at &cute events.
The CHESS scale has been shown to be a better predictor of mortality than NYHA functional
class 86) and these results show that it may also be associatetbngtistay hospitalizatiomand
functional decline. The MAPLe algorithm scdras been shown to predict LTC placement in
earlier work and these findings support this utilig)(

The IADL capacity scaland ADL hierarchy scalscores, as well agmpairments with
stairs(all measures of functional impairmeptedicted shorter tiemto outcomesThese

covariatedikely indicate underlying changes leading to decline in overall health status, putting
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individuals at risk of adverse outcom@shistory of fallswasalsoassociated with any functional
decline and new cognitive declinaecleasing prevalence of falisay reflect a general increase
in frailty that is also associated with functional and cognitive ded87e€38) Depressive
symptoms, as measured through the mood CAP, were associated with cognitive Teigline.
finding is cansistent with that of other studies done in commuditaelling older adults, where
depression has been associated with higher incidence of mild cognitive impairment and
dementia. 39,40) Much recent literature haxploredthe potential disease continuurorh
depression to mildagnitive impairment to dement(&89-42), although underlying mechanisms
for such relationships remain under investigat{d@) Depressive symptoms may also indicate
undertreated HF and could impair selare abilities.

This stugy explored a number of medicatioelated covariates, some of which were
strongpredictors ofcognitive and functional declinCE inhibitor therapywasfound to be
protective for LTC placement and functional decline. As functional decline is relatddCto L
placement, these findings indicate that AQRibitor therapy may protect from LTC admission
through effects on functional decline. There is some previous evidence to indicate that ACE
inhibitor therapy may improve functiorl$,19 and these results aggr to support this.
However, this is the first study to examine LTC placement in older commaviling
individuals with HF, and the finding that AGRhibitorsmay reduce placement risk is nov!.
blockeror ARB therapeswerenot significant predictarof any outcomestudied. Wlike ACE
inhibitors there is not a recognized class effecttftmockertherapy. By examining abl-
blockes, not only those considered to be evidehased, there i possibility that potential
therapeutidenefits have been diluted. ARB therapies are newer, and used in individuals who are

intolerant to ACEnhibitor therapy. 2) Such individuals may be a more severely impaired subset
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of all HF patients, minimizinghe potential effectiveness of ARB treatment. It is also possible
that a large proportion of the population studied had HF with preserved ejection fraction
(HFPEF). If this was the case, associations with medicagemay not be observed as evidence
of effectiveness for such individuals is not establish48). iHowever, a large communiyased
study found that 66% of HF patients had redu€E@44), making it possible that this sample
includedmostly individuals for whom therapies are recommenédésb, CCS HF guidelines
recommend use of combination AQthibitor or ARB therapy in conjunction withablocker.

(2) Two-way interaction effects of the three medication classes were examined in all models.
None were significant indicating that the baseline risk associated withi@titor therapy

alone didnot change if ARB ob-blockertherapiesvere ako present. This could be explained in
part by the potentially large number of individuals with HFPEF, for whom combination therapy
may not be as effective. However, it may be that combination therapy confers no benefit over
ACE inhibitor therapy alone ithis populatiorand tials to examineffectiveness of

combination therapy inlder, frail individuals may be warranted. Interestingly, AGEibitor
therapy did not protect individuals from mortalityng-stay hospitalizatiosmor cognitive

decline. Manyclinical trials have established that AQthibitorsare helpful in reducing

mortality, but these results indicate that this benefit may not apply to older individuals with other
comorhditiesand geriatric conditiong.he study population is clearly difint from those in

clinical trials, in age as well as medication use and comorbidity profiles. Such differences may
account for the lack of observed associations with A@#bitors It is worth noting that the
presence of continuous AGRhibitor or ARB therapy (at all assessments) was protective of all
outcomes in bivariate analysgee Tables-B in AppendixJ). These protective effects were not

maintained imultivariate analyses suggesting that such effects are minimal once other factors
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associated Wi outcomes are considerédlarge European study of older adults with HF also
found that ACE inhibitor, ARB anfl-blockeruse reduced thremonth and ongear mortality
posthospital discharge, but did not explore medication use in multivariate anafiseshé
fact that these associations weré maintainedn multivariate modelsouldindicate that
potential beefits of pharmacotherapy are not as strongly associated with these outcomes as other
covariatesAlternately, it may be difficult to interpret prognostic roles of HF therapies from this
study, as confounding factors driving prescribing could not be adjdist. It is stillimportantto
recognize thatlinical trial results may not be as relevant in more complex populatiaisas
the one studied

Increasing number of medications was found to be associated with a higheroisg of
stay hospitalization While this study could not examine prevalence of adwimsg reactions,
they are welknown risk factors folong-stay hospitalizatios(46,47) and this could partially
explain this findinglmpairedmedication management incredslee risk of both fuational and
cognitive decline. The inability to manage medications could potentially lead to reduced
medication intake and adverse outcomes or act as a proxy for cognitive decline.

Overall, this work depicts a situation in which a core set of relativedng predictors
emerges for the outcomes studied. Medication use does not seem to emerge as a strong predictor
though important results have been noted.

6.4.1Limitations

There are issues regarding potential biases with this work that need to be adasesse
potential alternative explanations for the results. First, this is a sample of older, community
dwelling HF patients receiving home care services. Such individuals are not necessarily

representative of all older adults who may not seek or receive tam@eervices arttiis could
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introduce selection bias. As shown in Chaptér guch individuals represent a more clinically
complex population than home care clients without HF. It is possible that more outcomes were
seen because a sicker population staglied. The potential for survivor bias to affect these
findings is important to consider. In Table 6.2, individuals with four assessments appear to be
better off in a number of clinical characteristics. This means that over time, healthier individuals
were studied. These people may have better informal supports or have more health promoting
behaviours than clients who are lost. However, if individuals no longer require home care
services, they would not continue to be represented in this sample. Sahetelé the potential
for survivor bias to partially explain these findings, these individwete still sick or impaired
to some extent

Other potential sources of selection bias arise from the exclusion criteria used.
Individuals who were excludedid to having only one assessment or an assessment gap that was
not between 60 and 270 days were explored. These clients did not appear to differ clinically from
those with assessment times between 60 and 270 days. This is intereRIAGHG
assessmentge supposed to be repeated atnsonth intervals, or when significant clinical
changes occur, possibly leading to a situation in which sicker clients are assessed more
frequently than those in better health. This does not appear to be the case.ITsiibev6.that
individuals with only one assessment were different and generally sicker than those with two or
more assessments. Again, this indicates a survivor effect and may mean that healthier home care
clients with HF were included.
The lack of continaus drug data could threattre internal validity of this study. As data about
medication use are only collected during assessments, patterns of medication use between

assessments are unknown. However, most (more than 80%) of the individuals in thexsample
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in the continuous user group (therapy recorded at all assessments) or the never user group (no
therapy recorded at any assessment) for each HF medication, as sfi@tethin AppendixJ.
Continuous usemayrepresent a healthier subgroup thanvitials who discontinue therapy
due toworsernng disease or medicatianmtolerance. Thisliscontinuation, initiated either by
physicians or patients, could lead to protopathic bias since these former users may be at higher
risk of adverse events. In trsample, only six, five and three percent of individuals with HF
discontinued ACEnhibitor, b-blockeror ARB therapy, respectively. However, if a large number
of events occurred in this group, it could lead to overestimates of therapeutic benefitsesince th
were considered to be nasers. Outcomes among discontinuers were examined and the
proportion of individuals in this groupho experienced outcomes was similar or slightly higher
than continuousranever users (see Tables1® in AppendixJ). While there is the potential that
such individuals may be sicker and different from other clients, they represent a very small
proportion of the sample, somewhat reducing the concern of suci bes.is also the potential
that individuals who were said to bevee users had prior use EF medications, but this could
not be verified using RAHC data

Non-adherence in the sample was reported to be low. Nonetheless, with a lack of
continuous drug data and a corresponding measure of adherence, it is possiole that
adherence to medications could account for some of the observed results. Previous studies have
found adherence with HF pharmacotherapy to range betwe@@%pwith adherence to lifestyle
modifications being lower48) However, early studies have shothat women, individuals
older than 85 years, and those with multiple medications were more likely to be adi@&ent. (

Thus, the reported adherence rates may accurately describe this sample.
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Analyses were done discretely, meaning that individuals warsidered to be at risk for
each outcome independently. There is the potential that competing risks could affect some of the
observed relationships between covariates and outcomes of interest. However, in the cause
specific models presented, once indiatiuwere discharged due to mortality or LTC placement,
they no longerappeaedin the data set. Individuals hospitalized for 14 days or longer are
considered to be discharged to hospital, and may return home and receive home care services.
Such individualsnay appear in more than one event group, but if LTC placement or death
occurs, they are no longer in the data set. No overly protective effetiadestay
hospitalizatioror LTC placement were observed that were also strongly associated with
mortality, so the potential for competing risks influencing these findings appears to be minimal.
Functional and cognitive decline were not considered to be competing risks for the outcomes of
mortality, LTC placement dong-stay hospitalizatios The inability tocapture shorter hospital
stays is another weakness of this study, making the prevalence of any hospitalization higher than
reported.

Medication and diagnostic data were collected from-RE8lassessmengdthere is the
potential for misclassification salf individuals were incorrectly classified as having HF, it
would overestimate HF prevalence, potentially reducing the magnitude of the observed
associations. In an attempt to reduce such misclassification bias, individuals whose HF diagnosis
was not casistent at all assessments were excluded. Only 242 individuals were excluded for this
reason, giving some confidence in diagnostic accuracy. Further, previous wonktergAl
instruments has demonstrated high consistency betwesRAI diagnoses anddministrative
data. 80,49) As for medication data, there is the potential that not all medications were captured

at the time of assessment. If medications were missed, it could lead to underestimation of
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prevalence and weaker associations with outcofbsas towards exclusion of HF medications
specifically would not be expected, but individuals for whom no medications were recorded were
excluded from the study sample. As medication use among older adults is known to B®high (

no recorded medicatior®uld indicate potential data quality issues. Assessors may have
neglected to record medications or may have attached a separate form that was not transcribed
into electronic records. However, a record of no medications could have been accurate, meaning
that some individualg/ereexcluded without reason. It is possible that during the search for
medications of interest, some medications were missed due to spelling errors that were not
captured during searching. This could underestimate prevalence ofmABEor, ARB andb-
blockeruse, and is Amitation of the currentOntarioRAI-HC medication data. As stated

previously, most individuals in these analyses had consistent medication status for HF
medications, with more than 85% being either continuougwenmusers of ACEnhibitor, ARB

or b-blockertherapy. This gives some assurances about data quality. A further consideration is
that some medications may exacerbate HF and lead to higher rates of adverse outcomes. Use of
other types of medications was madplored and could affect these findings by reducing

observed effectiveness of HF medications.

6.4.2Strengths

The population studied is an important, but often wstiedied one. Individuals with HF
receiving home care services are a frail, medicaligmex group. Until recently, this was a
relatively inaccessible group to study, but mandatory introduction ofHRARssessments in the
past decade allowed valuable data to be collent€nhtaria Earlier work has comprehensively
described older adults thi HF who are receiving home care services and explored prevalence of

medication use as well as factors associated withusernf HF medicatias The home care
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population is worthy of study as it represents individuals who are independent enough to remain
at home, but have frequent contact with the health care system. Further, this group is particularly
suited to interventions to improve care as the potential to avoid adverse outcomes and maintain
independence at home can reduce burden on ates af tle health care system.
Approximately 90% of individuals with HF in Ontario are managed by family physicians, not
specialists. 18) However, most clinical trials and effectiveness studies examine individuals
receiving care irspecialy clinic settings. Thughis sample likely provides a more realistic
picture of communitydwelling HF patients. Lastly, as the RAIC is mandated for use in
Ontario, this sample captures the entire lstayy home care population.

The size of the database allowed for a largepsano be followed over timayith
enough eventsccurring to allowexploration of factors associated with each outcome
independently. Clinical trials often use combined outcomes to achieve enough power to detect
differences between treatment groups (Tal#8 in Appendix G), but this may mask effects on
individual outcomes. The sample size also permitted exploration of interaction effects which is
not always possible with smaller samples.

The exploration ofultiple outcomes in this population is novblt especially relevant
to older adults are the outcomes of LTC admissaodcognitive and functional decline h&
ability to explore a comprehensive séfactors potentially associated with these outcomes is a
unique strength of this work. Little wotias explored LTC placement, functional decline and
cognitive decline in older adults. The Canadian Stddyealth and Agingn =10,263 is one of
the few studies to examine these outcomesder adultsbut was not specific to individuals

with HF. In this study, individuals older th&b years were enrolled and followed for five years.
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Rates of mortality and LTC placement were high and decline in furetidrcognition occurred
in more than twahirds ofparticipants. §1)

Individuals with HF are knon to have high rates of cognitive impairmes22-64) and
endstage HF is characterized by letegm functional limitations.55) Some work has examined
the utility of ACEinhibitor andb-blockertherapy in functional declind$-17) and ACE
inhibitor therapy in cognitive decling), but did not examine the breadth of clinical factors
explored in this study. Arguably, explorations of factors associated with outcomes in frail,
elderly indviduals should be done as inclusively as possible. Some argue that enroliment of
older adults in clinical trials is feasibl&356), but improving the evidence base through strong
observational studies may also be of use.

Another important strength dfis work is the potential to utilize thedadth of
information capturedithe RAIHC. The comprehensive cigal characteristics available the
assessment, includingy geriatric conditions such as dementia, cognition and functional ability
are attibutes of this data set. Additionally, the ability to examine these factors as well as HF
medication use concurrently is unique. In contrast to clinical trials, which commonly exclude
individuals with other medication use, other comorbidities and furaitenmd cognitive
impairment, this sample was inclusive on these characteristics. This allows exploration of how
these factors come into play in the context of each other. This study was also able to capture
current medication use by treating HF medicat@asmsmedependent covariateallowingfor
changes in current exposures over tibaestly, but importantly, this study is one of few to
examine factors associated with functional and cognitive decline among older individuals with
HF, outcomes which mayarticularly importantto this populationThe findings suggest that

ACE inhibitor therapy may confer protection to functional decline, a novel finttiagis
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consistent with earlier work done on A@thibitor use and exercise capacity in AdR
populationg57) and early studies of ACilhibitorsin HF populations.15,16
6.5 Conclusions

Individuals with HF who receive home care services are a unique group in which to study
outcomes associated with the disease. They are an independent populaticabthabisemain
at home, buts vulnerable enough to require home care services. Presumably, this delicate
balance can be shiftedwards eithefurther independence or adverse outcon&.Functional
and cognitive decline are common in this group, and Atibitor therapy may be protective of
at least functional decline. A number of clinical aatiodemographitactors including age,
gender, living arrangement, comprehensive health status indicators and medication use were
found to be associated withtoomes examined.

Implications of this work are potentially important, especially for older individuals with
HF. The results indicate that certain geriatric conditions like functional impairment are
associated with adverse outcomes, while number of cothodniditions is not. ACEnhibitor
therapy may be of some utility in avoiding LTC placement and functional decline t&@rge
interventions aimed at maintaining functiand minimizing the effect of disabilitgould have a
large effect on reducing adversgtcomes. Also, while ACEnhibitor therapy seems to confer
some benefit, this work points to the need for further study into use ofi@iitor, ARB and
b-blockertherapy to determine if results from trials are relevant to older, frail individuals.
Further, medications are only one component of comprehensive CDM programs fdrisiF
work can be used to inform the development of CDM programs that accouiné ffunctional
and cognitive impairments common among older individuals, but further initiatives to promote

other components of these prograsisch as nutritional counseling and smoking cessatien
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necessary. bime care clients could lend themselvesiwo inclusion into future studies &sey

are routinely assessed, accessible and in contact with primarjotare RCTs that examine
treatment benefits of ACE inhibitor therapy, both alone and in combinatiorbvoithcker

therapy, would be invaluable in adding to the evidence base. Lihsdlyork also demonstrates
the utility ofinterRAI data in exploring outcomes over time in the context of other comorbidity

and medication use.
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7.0 GENERAL DISCUSSION AND SUMMARY

Heart failure was found to be a significant problem among the older comraluvetiing
home care client sample, with a prevalence of approximately fiwiduals receiving home
care services represent a clinically complex group with mamyresels and high service use.
Only 30% of individuals reeivedrecommendedirst-line combination therapyhis may
represent underuse of HF medications, but this underuse may be due to dissimilarities between
trial populations and the older, frail individuaisidied here. However, the benefits of firse
therapies are not well established in older populationsratiiduals with poorly managed HF
may beat risk for averse events. Wether medicatins are beneficial in preventing adverse
outcomes is not cs from this workOverall, this research has implicatidios future research
clinical practiceand policy
7.1Descriptive Characteristics of Older Home Care Clients with Heart Failure

Using RAFHC datathepr eval ence of HF -sapho®@ecarar i o06s ol
population was found to be similartttat observed in populatiehased studies, and lower than
the prevalence observed in letegm care populations. (1,2) Compared to home care clients
without HF,individuals with HF werex more clinically omplex population, with more
hospitalizations, ED visits and use of emergent care. This is consistent with work done in Canada
ontheburden and outcomes of HF. (&) portantly, comparisons between these individuals and
those represented in clinical triglsow great disparity. This disparity has been addressed in the
literature (4), but tb currentwork demonstrates that home care clients with HF are older, have
many comorbid conditions, use many medications and have high rates of functional and
cognitiveimpairment. Additionally, the high rates lo¢althinstability among individuals with

HF putsthem at risk for adverse outcomes. Together, such factors could greatly impearself
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abilities, and CDM programmustconsiderthese care needs whdevelopiig new interventions
to improvemanagement ithis population. As the majority of individuals studied have caregiver
support,caregivers could be an important resourcguch initiativesbut precautions to
minimize potentialcaregiver distresshould bedken This is the first such comprehensive
description of communitydwelling individuals with HF who receive home care services.
7.2Medication Use among Older Home Care Clients with idart Failure

Only 28%of older home care clients with HF wereiving combination
pharmactherapy. A further 28% were receiving none of the recommefncdédine
pharmacotherapies for HFreatment of HF following new diagnosis has been shown to be
suboptimaln vulnerable, communitgwelling older adultswith ACE inhibtor andbi blocker
use being 65% and 48%, respectivéb) However,whetherthe results of the current study
indicate undertreatment is uncertain. The differences observed between trial participants and the
study population may limit the applicability of the evide of these medications and this
underuse may be appropriatggeism mayalsoplay a role irthe low rates of medication use
observedas has been shown with other work. TBe current study alsevealed that functional
impairment, age, and comorbid ahbtions including hypertension, diabetes, coronary artery
disease and airway diseases were all associateshanthse of pharmacotherapyhe
association of comorbiditiasith use of HF pharmacotherapgs been shown previously7-9)
These findings seeio indicate that with the eoccurrence of conditions like hypertension and
diabetes mellitusylder individuals are more likely to receive appropriate care. The association
of functional impairmentvith nonuse of HF therapigs novel and the high rates foinctional

impairmentin this cohort maypeanimportant reason for tHew use of HF pharmacotherapy
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observed. Other factors including gender, depressive symptoms, and health instability were not
associated with nease in the present study, contrarystone previous work7,10-12)
7.3 0utcomes among Older Home Care Clients with Hart Failure

Making use of the longitudinal nature of data collected using theHRAlindividuals
with more assessments wéoeind to behealthier on a number simmaryscaks, despite high
rates ofcomorbidity and medication uddealthinstability was associated with an increased risk
of mortality within nine months and age, comorbidity and medication use were not associated
with this outcome, contrary to some studies oheolpopulations. (13) These results underline the
fact that frailty, or biological agenay be more important in predicting mortality than
chronologicalge. Studies examining mortality outcomes in older adults should try to account
for contributors to bitmgical age.

Age, MAPLe scores and IADL impairment all increc$iee risk of LTC admission in
this cohort. Work from the Canadian Study on Health and Aging found that female gender, being
unmarried, cognitive and functional impairment and some comtigsdvere associated with
institutionalized populations. (14) The MAPLe score accounts for functional amitiveg
abilities, creating some paralleisth this work. However, the current study modeled predictors
of LTC placement among older home care ¢iewhich could explain some of the remaining
discrepancies. The finding that number of comorbiditiasagsociated with lower risk of
placemenseems counterintuitive, babuld indicaé that individuals from home care are too
complex and are prefereritiareferred to complex continuing care, not LTC facilities. This
outcome could not be explored with the data available. A@bitor therapy reduced the risk of

LTC placement and th potentialbenefit ofthese medications novel
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Health instabilitywas also associatedth shortertime tolong-stayhospitalization as
was increasing number of medicatio$iese areimportant finding because more than two
thirds of the HF groupeported use ahore than nine medicatiomnsthe week prior to
assessmenWith use of an increasing number of medications, the potential for adverse drug
reactionsand subsequent hospitalizations also rifgs16)It is very likely that some of the
observedong-stayhospitalizations were due to adverse drug reactionsvangpotentially
avoidable It is worth noting that many individuals with HF were not receiving pharmacotherapy,
the initiation of therapy could further increase the risk of adverse drug reactions and
hospitalizations.

Time to new functional decline wascreased for females, those who lived alone and
those using ACHEnhibitor therapes Thus, the protective effect for AGRhibitorsand LTC
admission may occur through benefits on function. The most important predictor of new
cognitive decline waa diagnais ofdementia, butmpairedmedication managemermiderage
and history of falls were also strong predictors. Functional impairment also reduced the time to
new cognitive decline.

This work demonstrates that older individuals with HF in the homesedtiag are a
clinically complex group with functional impairment and high levels of comorbidity and
medication use. These individuals reeefewer optimal HF therapid¢lsan populations studied
in hospitals or HF clinic settings. (17) Mortality, LTC adsits, long-stayhospitalization,
functional decline and cognitive decline were common in this sample. Taken together, this work
depicts a population of HF patients who are very different from most study populations. It is
important to note that a numberatfaracteristics that were prevalent among older home care

clients with HF were subsequently associated withus®of medications and the outcomes
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explored. This workighlights the importance of exploring geriatric conditions when studying
outcomes in laer populations.
7.4 Considerationsabout the Study Population and Care Setting

RAI-HC assessments allene for allong-stayhome care clientsn Ontarioandthis
work arguably providesrsaccuratepicture of characteristics, medication use and outcomes
among frail, communigdwelling individuals The burden of HF in the home care population is
similar to rates reported in previous work from populatased cohort¢1l) The home care
population is important to study, as the potential to avoid advetsernes may be especially
high in this communitydwelling group. However, theubstantial ratesf comorbidity,
medicationuse,service usgandhealth instability make management challenging. As the home
care sector continues to play a vital role in theticmum of care, strategies to improve
management of chronic diseases like HF will become increasingly important.

It would appear that individuals with HF in the home care setting could be better
managed. CCAC servicgs their current form, may not equate for CDM iHF or other
conditions As the burden of HF is expected teerisubstantially over the next thigerades (18),
strategies to improve management will be critical. Home care may be a more appseftiiage
for HF management for a nunmbaf reasons. First, &$F burdenis projected to increase
substantiallyindividuals with HF could overwhelm acute care services if not adequately
managed. Second, as demonstrated with this work, individuals with HF have high rates of
functional impairmenand frequently experience both functional and cognitive decline. These
problems may make attending HF clinics for management diftacltunderuse of clinibased
programs has been demonstra{@d) Third, individuals in home care are routinely assgsse

making identification of decline and inadequate management easier. Fourth, the majority of
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clients are managed by primary ca2f)(and links between primary care and the CCACs are
already in place. Last, thereeamany new technologies that ntalp fecilitate selfcare,
monitoring and management of HF that could be used in the home séttingured telephone
support programs and telemonitorimgwy reduce alHcause mortality, HF hospitalizations and
health care costs, as well as improve qualityfefdnd use of evidendeased therapies2])
Telemonitoring involves patients monitoring their vital signs at least once a day and sending this
information to health providers through telephone or internet connections. This form of follow
up engages patienin selfcare and could facilitate discharge plannimgwell ageduce
hospital admissions, days spent in hospital and mortaity However, some recent work
suggests no benefit among recently hospitalized patients. (22) Encourasgiglactionwith
this modality of care and learning to use the technology was ewdentfor older individuals
(21) Interventiondike telemonitoringcould provide specialized HF care and monitoringhamy
individuals who may not be able to access health careessrv

This work examined pharmacotherapy, but did not explore other important components
of CDM for HF. Exercise therapy, dietary and fluid restricti@moking cessatioand education
about seHcare are recommended in addition to pharmacotherapynprehensive disease
management. The home care setting may provide a unique setting in which to examine
interventions designed to improve adherence to these other recommended treatment modalities.
CDM programs linkedvith home careould ensurenursng visits to patients exhibiting
difficulty and allow continued followp. Interventionsexamining ways to falitate HF
management by improving barriers to smfe, promoting functional abilities and checking
medication adherena®uld be important initial sps. Integrating CDM programs into the home

care setting may help bgrthe benefits of such programasa wider population23) CDM
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programs have been shown to be -@#tctive and targeting more patients, not only those at
high risk may be helpful. Howver, identifying effective ways to incorporate CDM into home
care will be challenging, and must take into accounttmeplexneedsdentified inthis
population.

7.5Pharmacotherapy Considerations

This work has also highlighted a number of issues latéhe pharmacotherapeutic
management of HFOIder individuals with HF are less likely teport use of any HF
medicationg10, 24-27) and te findingsfrom Chapter 5.@&lso demonstratiat use of these
medicationss low in this older, frail populationrHowever, this research was cr@estional in
nature and whether sutdw usereflects prescribing practices or appropriate care could not be
examined. There are many reasons for whichusmof medications may be appropriate,
including intolerance tdierapy, declining health, contraindications and patient preferences.
Other work has demonstrated that high rates of A@bitor andb-blockeruse are achievable
(10,24,28,29), but the evidence for the use of these medications is strongest for younger,
healthier patients.Physiciars may beeluctarn to prescribe due to concerns over adversns
or lack of confidence in guideline recommendatibile this work has begun to build
evidence about reasons for rese among commun#iywelling patients, fuher exploration of
prescribing patterns is needed.

From Chapter 6.0ACE inhibitor use was not associated with mortalityanrg-stay
hospitalizations. However, work from clinical trials has previously establishedahédit(see
Appendix G: Table 3)Also, b-blockerand ARB therapies were not found to be associated with
anyof theoutcome measured heragain showing a disconnect with earlier wigsk&e Appendix

G: Table 3) Associations observed with ACE inhibitors were not affected by concurremfus
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ARB or b-blockertherapesin the current studyCombination ACE inhibitor anfl-blocker
therapy is recommended for most individuals with HF by national guideB®aiid these
findings raise questions about the added benefitlbckertherapy fo those taking ACE
inhibitors.Rates of HFPEF were unknown in this sample. If a large proportion of the sample had
HFPEF this could partially explain thiack of observedherapeutic benefigs firstline

therapies are less effectivetneatingthis type of HE Continuous medication data were not
available, making patterns of medication use and adherence difficult to estidbligtver, this
work at least raises the possibility that results from clinical trials are not as applicable in older,
frail, clinically complexpopulationsvho are followed less frequentlgome observational work
and subgroup analyses have also found that survival benefits ofnhEor therapy may not

be as great among those older than 65 yé&tsThe current study and obsational studies

lack thecontrolsassociated with randomized triatgt inconsistent resultgbout therapeutic
effectiveness between such studies and randomized triale@ydantwhen considering HF
management in older individualBhe novel associans of ACEinhibitoruse and reduced risk
of LTC admission and functional decline could indiaatiger benefitén older populations.

These outcomes may be particularly relevant to older, frail individuals. However, the current
study did not show benefitd ACE inhibitor therapy for cognitive decline, another potentially
relevant outcome for geriatric populations. This finding is inconsistent with early work into
potential benefit®f ACE inhibitor therapybut such work was done among older adults with
hypertension, not H. (32 Further studies of therapeubenefit in older adults should explore
more diverse outcomes to establish potential benefits specific to this population and guide

clinical care.
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7.6 Limitations

There are some higlevel limitations of this work that are worthy of mention. Perhaps
most important are the issues of potential selection bias and uncertainties surrounding diagnostic
and medication information on the RHNIC. By studying home care clients, including sats
with prevalem HF and multiple assessments, selection bias as a contributor to the findings cannot
be ruled out. Including prevalent cases of HF means that individuals with severe, rapidly
progressing disease may tlnederrepresented. Similar problems could arise fthendecision to
perform longitudinal analyses on individuals with two or more assessments, but this was
necessary for some of the outcomes of inteAesssuch, a healthier subset of community
dwelling home care clients may have been included, makingnitieds less generalizable to all
home care clients with HF.

Another important limitation is thahostdata were obtained from RAC assessments.
While this instrument contains comprehensivaichl information, issues of diagnostic
uncertaintymay ari®. While HF diagnoses could have been undported, earlier work has
demonstrated relatively high agreement between RAI diagnostic data and administrative
databaseg$33,34) Creating inkages to other databases such as the CIHI Discharge Abstracts
Databae orNational Ambulatory Care Reporting Syst&atabasgor use of hternational
Classification ofDiseasesodes on RAI assessments would help overcome this limitation. This
was not possible in the current study. However, most individuals had congisteotided HF
(or nonrHF), giving some indication of diagnosteliability.

This study did not explore general risk factors for HF and other cardiovascular diseases
such as smoking, alcohol use, physical activity and nutrition. It is possible thatskufattors

could have played a role in tolerance to medications, adherence to therapies and outcomes.
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Further work into prescribing patterns and outcomes in older HF populations should incorporate
such risk factors.

For medication data, the RAIC as mplemented ifOntariodoes not usstandardized
drug classification system codes and medications are manually recorded leading to many variants
in medication names. This creates the possibility that some medications were missed, leading to
underestimatesf@revalence. Also, as data are collected-atdhth intervals, continuous drug
data were not available. Thus, medication use at the time of assessment may not accurately
reflect patterns of use between assessments.

This is the first study to examine meakion use over time using interRAI data and while
there is much potential for future pharmacoepidemiological work, improvements to data
collection and recording areecessary. Linking RAHC data to provincial health care and
pharmacy databasesuld beuseful in facilitating strong future workVith implementation of
the new suite of interRAI instruments, medication data will be recorded using standardized
medication codes. This would facilitate wider access to the medication data, while maintaining
coreassessment items to allow continuation of the current irarkher, the new instruments
will utilize existing scales and allow more sensitive measures to ease the detection of clinically
meaningful change®Vhile data from RAIHC assessments are compretiee in some respects,
information aboutertain clinical measures imavailable. Knowledge about HF specific
measures | i ke -tge matiureticopaptide fevels and MYHA furfctional class were
not available. This makes comparisons to otnenk difficult. The inability to determine NYHA
functional class means that findings from this work cannot be realathsease severity.

However,the CHESS scale anterRAI instruments may be a better predictor of mortadityg

adverse outcomdhan NYHA functional class(35) Thus,while NYHA classifications were
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unavailable, some disease severity was capt@®en the high rates of health instability shown
in CHESS scores, it is likelyat individuals with moderate to sevéi& (NYHA class 1+1V)
made up a large proportion of the samfleis work was not a randomized study and the role of
chance and other potential confounders in the results cannot be ruled out completely. Lastly,
some of the work was croesgctional in nature, limiting the poteaitto determine causality or
explore dynamic factors associated with medication use.
7.7 Strengths

The limitations of this work should not overshadow its unique and important strengths.
Using the data available from RAIC assessmengd OACCAC adminisative recordsthis
work has improved on many common exclusion criteria and controlled for many important
potential confounderd.he commonly used outcomesrbrtality and hospitalizations were
examined, as were LTC admission, functional decline anditocgdecline. Arguably these
threelatteroutcomes may be of particular relevance to geriatric populations. There is a dearth of
evidence abowguchoutcomedor older individuals, particularly imommunitydwelling
populations By exploring many covarias, including some especially pertinent to older
populations, this work has begun to fill a lagg in currenknowledge. This work has also
demonstrated thgharmacotherapy use among this cohort is low. Whether this undertreatment is
related to greataisk of adverse outcomes needs more attention.

The size of the data set allowed &routcomes to be examined independernilyis is
an improvement over many clinical trial findings in which the use of combined endpoints is
necessary to overcome iregpliate powemBy including age and gender in all longitudinal
models, potential confounders have been controlledhftmwingcomparisos with otherstudies

The ability to make use of the longitudinal nature of RAI data is another key strength of this
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study and has shown the importance of many client characteristics in medication use and
outcomes
7.8 Significance and Potential Implications

This work adds to current knowledge in many ways. It has examined an older, frail
population representative of mahome care clients across Ontario and possibly of other
populations as well. This populationdnically complex and potential barriers to se#fre
abilities are present. The examination of medication use and outcomes in this population is
unique.interRAI and OACCAC datallowed a comprehensive exploration of factors related to
medication use and outcomes, including geriatric conditibmsimportance of considering
geriatric outcomes in underuse of cardiovascular medicasdreing recognize(B6), and the
current studyextensively examined factors potentially related to underiise.longitudinal
RAI-HC data have the potential to allow examination of outcomes, inform policy and improve
clinical practice. Theotential benefits of ACE inhibitor thapy in delayind-TC placement and
functional declineare novel findings. Thed®enefitscould reduce health care costs associated
with LTC admission and hospitalizations, but importantly, could improve quality of life and
promote maintenance of independerfior older adults. Further, such benefits may also be
relevant to older individuals with HFEF.

For clinicians, this work highlights the complexity of individuals receiving home care
services as well as the uncertainties clinicians may have in mammdergcomplex individuals.
Importantly, these findings raise questions about the potential benefits of such therapies in older
individuals.There is little evidence about therapeutic effectiveness in older, complex patients,
making treatment decisiorsdapplication of current guideline recommendatidifcult.

Improved &idence upon which to base such recommendations could help improve adherence to
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guideline recommendations. Nonetheless, adherence to guideline recommendations may help
prevent LTC placeent and function decline among older, frail individuals. Guideline panels
could encourage greater exploration into benefits of therapy in older adults to provide better
evidence to guide clinicians. Lastly, the utility of RAC data in identifying undetreatment

and characteristics potentially associated with adverse outcomes has been demonstrated.
Engaging clinicians in ways to disseminate and use this information should be explored.

From a policy perspective, the burden of chronic disease amondoluercare clients
potentially means that initiatives to promote better management in this specific population are
warranted. Aligning with recent initiatives to promote independence and reduce acute health care
service costs, such initiatives could haveagmpotential benefit. The potential role of pharmacists
and technologies in such strategies is also worthy of mention. Given the high rates of medication
use among older home care clients, pharmacists are in a unique position to oversee all
medications,dentifying potentially inappropriate management and risk of adverse drug events.
The relationship between number of medications and increased risk of hospitalizations could
occur through adverse drug reactions, and pharmacists may be able to minimaterihialp
risks through medication reviews. Policies to promote access to pharmacist care should be
explored. Telemonitoring and home base interventions using such technologies have the
potential to improve care in the home setting and assist caregivessraia providers and
specific funding priorities here may help improve management. All of these initiatives would
align well with the provincial Aging at Home strategy, which strives to alleviate burden on
inpatient and residential facilities. As thisadegy comes to a close, building capacity across the
research, home care and primary care sectors to promote more/efifieatiagement of HF

would be invaluable.
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7.9 Recommendations for Future Research

This work has explored a vulnerable commuxityelling population and
comprehensively described their needs, patterns of medication use and outcomes o&er time.
number of unanswered questions remain and there is much potential foréseaecho build
on these findings.

Many important research quests have arisen from the current study. Whetiher
management of HF or other chronic condititm®ugh home carearies by CCAds unknown
Variations in HF prevalence by CCAC were obsenmd were not found toorrespond to age
distributions. Explorabn of CDM strategies by CCAC and identifying practices associated with
improved outcomes coulgliide a standardized approach to chronic disease care throughout the
province.Many factors potentially associated with rase of HF medications were identdie
However, this work was crosectional in nature and causal associations could not be
established. Ether exploration into the effect of such factors on prescribing patterns, as well as
factors associated with narse of combination therapyould be Igical future research steps

Two importantresearch initiatives are obvious continuations of the current work. The
examination of longterm therapeutic effectiveneasd risksamong older, complex populations
is necessaryThiswould help provide an evideebase upon which toreate care guidelines and
improve management in the majority of individuals with HFthe United States, the Sentinel
program will use large insurance databases to measure outcomes of routine mediedtion
millions of patient37), providing invaluable information about potential benefits of therapy in
the context of other medications and comorbid conditilorigation of such a program in
Canada, while daunting, could be facilitated through linking RAI data with administrati

records to provide better evidence for management of HF and other chronic diseases in older
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CanadiansHowever,such studies will not provide the rigour and quality of evidence associated
with RCTs. The second proposed research strategy would be aof/ACE inhibitor therapy

wi t h o r -blacker thevapytin ofdler, complex individuals with HF. Such an RCT should
include the outcomes of functional and cognitive decline in addition to mortality and
hospitalizations. This would contribute high quagtyidence about the potential benefits of ACE
inhibitor therapy and fill in the gap identified about whether combination therapy adds benefit.
Identification of trial participants from the home care setting would make the outcome of LTC
admission applicablef study, and allow the use of the comprehensive data about geriatric
conditions from the RAHC to be utilized.An extension of such an RCT could also examine
the effectiveness of interventions that address other CDM components such as dietary and
exergse recommendationSuch research initiatives would generate valuable evidence
applicable to a population of HF patients currently undpresented in trials.

In the interim investigation of interventions to improve HF management within the home
carepopulationcould be exploredrinding effective wgs to improveself-care skills, promat
functional abilities and enseiappropriate medication management could help improve HF care.
Effective communication with primary cagpgoviderscouldalsoplay an mportant role in
improving care. The ability to identify individuals who are inappropriately managed and
potentially at risk of adverse events is possible throoghRAI assessment&easibility studies
examining the potential for interRAI data to idépindividuals for followup in primary care is
a potential research initiativeinking such individuals with effective, tailored interventions
could greatly improve outcomes.

In summaryHF management has benefitted from much past research. Howewver, th

are a number of key questions that need to be addressed to improve care in older, frail
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populations, such asdividualsreceiving home care services. The current work has described
client needs, patterns of medication use and outcomes oveBtitging upon these findings to
identify strategies to make full use of assessment data and improve outcomebketyutek
invaluable, not oly to individuals with HF, buthose with other chronic conditioas well as the

health care system
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