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Abstract

Background and Significance Heart failure is diagnosed in over 5.7 million Americans.

Despite substantialcentific advancements in the field of heart falure management this disease
continues to be a primary cause of death in 50,000 patients and noted in the death findings of an
additional 250,000 individuals annually. Over 6.5 milion hospital days and over 668,000
emergency room visits. Depression is prevalent in over 20% of HF patients and in 45% of HF

patients folowing an acute exacerbation of their disease.

Purposes To explore the effect of reactive depression cualse rehospitalization and-all
cause mority in NYHA Class Ill and IV patients during the 12 month following an index
hospitalization for HF exacerbatiohe study aimsvere (a) describe theffect of depressign
(b) explain the variance of depressi@md (c) determine the moderator effect ddpression on

patient preparedness to manage complex HF homeakasise rehospitalizatioand/or al

cause mortalty in HF patients.

Theoretical Framework: The Chronic CaréManagement Theory wilbuide the study.

Methods: Secondary Data Analysis oftdaobtained from the longitudinal NIH funded SMAC

HF trial.

Data Analysis. Descriptive statistigslogistic regressionand multiple linear regression analyses

with and with/out interaction effecta/ere performed to address the study purpose and aims.

Findings: Descriptive statistics, logistic regression, and multiple linear regression analyses with

and with/out interaction effecta/iere performed to address the study purpose and aims.



Discussion/Conclusion Depression as measdréy CESD score greater than 16 has a

significant relationship with alcause rehospitalizatiop=.09 and alcause rehospitalization and
mortality p=.09. In this study, depression did not demonstrate a relationship with mortality
alone. In addition, depssion did not have an interaction effect between preparedness- and all
cause rehospitalization and/or mortality. Screening for depression should be part of heart faiure

management. Management of depression may decrease rehospitalization in HF patients.
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Chapter |
Introduction

Over 57 milion Americans are affectethy heart faiure (HF) (Hall et. al, 2012; Rogers,
2012. HF is taking asizeable toll on the kked States populatioboth in the number of people
impacted and also in the magnitude of expaespiredto treat those afficted Afnerican Heart
AssociationAHA), 2012).Annually, HF is the primary diagnosis for over 3 miliophysician
office visits and 668,000 esrgency room visits Ylancy, et. al. 2013; Hall et.al., 20012
Persons with heart failureseek outpatiencare over 12 milion times and have oéeb milion
hospital days (Hunt, 2009Notably, dgression iknown b be a comorbidityin over 20 percent
of patients withHF andin over 45percentin patients with more severecompensated HF
(Joynt et. al, 2004)Thus HF does not only exert a fiscal cost related to multiple health services
and hospitalizationsbut also carriesthe significant burden of patient depressiu et al, 2008;
Joynt et. a) 2004;Jimenez, J. A., etal. (20%2)iang et al, 20Q1Kao et al, 2012).

Literature indicates that as symptoms of depression worsen, heart failure patients have
poorer clinical outcomes (Sherwood, 201Reactive depression is a type of clinical depression
triggered by a stressor i n aus @daath iothedfamilyl i f e
loss of a job, or a personal financial catastrophe (Davis, 1993 & Saunders, Reacjive
depression is related to the severe physical limitations, extreme fatigue, breathleasdgssor
social supporin HF patients(Koenig, 198; Luttik, et. al., 2005Sarkur & Chen, 2012
Repeated multiple hospitalizations and depression is posileadtto early mortality in HF
patients (Ahmed et al., P8). By determining moderator effects on HF, possibly depression

otherreleving interventions can be part of the solution.

S

u



In this study depressiorhas beemositedto inaeaseal-causerehospitalizationand
morbidity in patients with severe HRhe study examined the moderatingeffect ofdepressioron
al-causerehospitalizationand mortality in HF patiens for 12 months following an index
hospitalizationfor HF.

Research Questions

1. What effect does reactive depression havallecauserehospitalizationand/oral-cause
mortality in previously hospitalized heart failure (HF) patients during -en@@th follow up
time period?

2. Controling for demographic characteristiceade gender, marital status, length of time of
HF diagnosis,comorbidity inde¥ what social (social gport), financial (incomeadequacy
andpreparednesfr HF homecare characteristics explain the variance of reactive depression
as measured by the CHSin patients with HF?

3. Does reactive depression have a moderator effect on patient preparednesallaraiioe
rehospitalization and/aall-causemortality in HF patients?

Secondary analysis research methedseused to addredbeseresearch questionsThe
existing data sdor the secondary analysiacluded over 200 patientsvho required
hospitalization forsevereHF andwerefollowed across 12 months.

Background and Significance

Heart failure impactone to two percervf the adult population in western cultures
(Hunt, 2009 Rogers, 201R Each year, over 550,000 new cases of heart faiure wil be
diagnosed in the United States. Worsening symptarashe primary cause farehospitalization

in heart failure patients And often HF patients areadmitted for other ilne sseswhich then lead



these patientto also eperien@ anHF exacerbation and increastiength ofanal-cause hospital
stay (Heidenreichet al, 2011).

HF is a chronic disease that continues to increase in prevalence annually despite current
advancements in pharmacological and therapeutic treatmeatsh yearHF is listed ashe
primary cause of over 50,000 deaths and contributes to another 250,0@0id¢faeUnited
StategHeidenriech et al.,, 201Go et al.,, 2018 The costfor HF treatment isover $344 bilion
annually (AHA, 2012) These expenses are reflective of the severity of the ilness and the impact
that this disease has on the quality ifeffor the individuals who live wittHF (AHA, 2012).

Depression is identified 5% of patients withsevereHF, the population in this study
(Artinian, 2003; Faller, 2009Gluck et al, 2008 In contrast, depressias reported inonly 10%
of the generall.S. adult populationReactive depressive symptoms include a decreased interest
in activities, unplanned change in weight, fatig@®ncentrationlapses, andiow mood (APA,
2013)

Depressionalso impacts patients affect antheir ability toatter to detail (Guck, et. al
2003).Such decreasas mood and attentiortanlead to poor medication adherer@unus et.
al, 2004) Patientadherence to medication and to their restricted fluid and salt intakbeare
primary cause of fluid retentiodiang et al., 1999)Fluid retention leads to exacerbation of HF
(Lichtman etal., 2008. Increased exacerbations of HF result in frequent hospitalization and
death (Joseph et al., 2009). Depressiaay alsointerfere withHF patients engaging with the
health care provider(Pozuelo, 2009).
Depressed patients are less able to engage in learning behaviorayamat retain

discharge educatiorHF patientsare at risk for recurrent HF exacerbation if they do not

understand and implement recommended discharge (Hamasgelista, 2003; Philips et al



2004) The value opatients understanding and receiving appropriate discharge planning was
validated whernThe Joint Commission and Centers for Medicare & Medicaid Sennussded
discharge plannings part othe HF ORYX® Core measureSORYX Core measures are

publicly reported data that all The Joint Commission participating hospitals must measure and
track (The Joint Commission, 2013).

Providing patients with discharge instructions is the act of a proactive provider promoting
patient preparedness. Currently hospitals only measure the act of gving the instructions, not the
effectiveness of those instructionsheTeffectiveness of that interactiasimanifested in the
patient 6s (Auchbelp et al, 1900 Ie addition, nurse practitioners led the nation in
developing a policy recommendation that all cardiac patients, including those with HF, be
screened for symptoms of depression. This has now become standard practice over the last 5
years (Lichtman, Bigger, Blumenthait al., 2008).

Statement of the Problem

As symptoms of depression worsett- patients in al New York HeartAssociation HF
Clasdfications I-IV (NYHA, HF IlI-1V) have poorer clinical outcomgSherwood, 2011)This
study wil address links between depression @lhdauserehospitalization aridr mortality in
the very sickesHF patiens with severe impairmentgNYHA, HF Il -1V). DepressediF patients
aremore likely to haveadditional medical ilnesss and severe functional impairmer@Freediand
& Carney 2003) Paukert et al., (2009) found depressive symptoms were significantly associated
with physical limitations from HF A study by Atlantis et alfound thatdepression caccurs
with chronic disease and poor functional health (Atlantis et al, 2@Libgtional impairments a
major symptom in HENYHA, HF Class IIHV, but not innondepressedr HF patientsin

NYHA Class HI (Koenig, 1998) The additonal medcal ilnes®s andthe functional



impairments lead to additional hospttalizatiomsstudy by Macabase®'Connell foundmen
have worse health perceptions and more depressive symptoms. In additiam;olme patients
have poor health perception and more depressive sympisrs.result,gender and income
adequacy ratingwil be included in this studyMacabasceO 6 C o n 20&0) | ,

Understanding the modifying effect of depression on HF is necessary to develop effective
interventions to reduce these individual patient costs and improve clinical outcomes of
rehospitalizabn and mortality. These studies support the concept that depression moderates the
relationship between preparedness and HF outcomes.

Study Purpose

The purpose of this studg to explore the effect of reactive depressioralboause
rehospitalization and mortalty iNYHA Classlil andIV patientsduring thel2 months
folowing anindex hospitalization for HF exacerbation.

Additional understanding of reactive depressio HF patients caread to fetter
management of the disease. Disease manageohéift and depression is basago on
professional delivery of servicesAn empiricallyverified theoretical framework that joins both
professional and individual patient factoedative to clinical outcomes the chronic care model.

Theoretical Framework for Improving Chronic Care Delivery Systems and HF Patient
SeltManagement

The Chronic Care Model (CCM) is illustrated in figure Bbdlenheime et. al, 2002
Coleman et. al, 200p;CCM uses community resources and organizes the Health Care System to
support patient sefhanagementand as the circles at the bottom of the figure illustrate
promotesproductive interactond et ween an O0infor med, activated

proactive practice teatn , TCIEM & a healthsystems modelWagnerand coleagues



valdated this modeh 1998 angdagain in 2003conducted extensive reviewduring which they
identified elements common to successful disease management progkdaitonal validation
of CCM has been conducted by researchers unaffiliated to Wagner (Drewes et al. TBO12)
goal of the CCM model is quality patient outcomgsided bywell-preparedpracticeteams
providing services to engagegttivatedpatients (Arkansas.gov, 20)1However, if the patient is
not engaged due to depression; clinical outcomes suffer.

The CCM model is a systems level model that depicts a

comprehensive perspective on health services needed to eng’ community

Resources and Policies

Health System

Organization of Health Care

Self-management  Decision  Delivery  Clinical
Sbipport Support  System Information
Design  Systems

the chronically il patients in their own care. There is limited

information on how to use this systems level model at the

Informed, Prepared,

individual patiet level. This study provides a conceptual povated ) s\ e

model based on the foundations of the CCM at the patient level  Functional and Clinical Outcomes
Figure 1. The Chronic Care Model
From: Wagner EH. Eff Clin Prac. 1998; 1(1):2-4

to evaluate individual HF patient outcomes. Thus, this study
wil extend the information on how a systems level perspective intersects individ igaitpat
Therefore CCM was used as a foundation for designing the conceptual framehatrguides
this study.
Conceptual Framework Guiding This Study

The two circles at the bottom of the CCte key components tfe concefud
framework that guideshis researclirom the system level tndividual patient factorshat
impact clinical outcomeg(Figure 1) The Prepared Proactive Practice Te@ottomright hand
circle) was operationalized in this study as the standard of care provided to the patieats at

academic medical cent&rhere data was collectedhe bottomleft hand circle in the CCM



(Figure J indicates a patient must be informed and activated (or engagkeirirown care)Yet,
depression is known to decrease engagementgaties learning dreing informed

The conceptual modejuiding this study is at thpatient level where depressi@n
positedto have anoderator effect oap a t i gaparddsespossibly decreasinghis/her ability
to beinformed, activatedor engagedwhich in turn results inncreasedrehospitalization and
mortality (Figure 2).
Figure 2.
Secondary Analysis Conceptual Framework Aligned with CCM Patient Level Factors
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In Figure 2 dashed mows reflect reseatt questions being testedtinis secondary analysis.
The unidirectional dashed arrow on the left of the figure represents the moderator effect of

depression on preparedness. The unidirectional dashed arrow on the right of the figure



represents the moderator effect of depression -@maade rehospitalization and mortalitihe
solid arrow represestknown factors that influencéhe HFoutcomes irthis study The bi
directional dashed arrodemonstrates thateraction effect that depressiormay haveonthe
other independent variablekat arebeing evaluated in this studyhus this studytests the
moderating effects of depression neparednesandoutcomes. In addition, this study tests the
relationship and degree of variability @factive depression in HF patients atige other
independent variables.
Definition of Terms

The folowing terms provide the operational defintions of the major concepts in this
study. Operational definitions of how each of the folowing was measured are reviewed in
Chapter 2 and described in detail in Chapter 3.
Reactive Depressioma t ype of <clinical depression triggel
(Saunders, 2007)This study evaluateseactive depressiornt the time ofan acute hospitalization
for HF. Reactive depression is measured as feelings of fatigue, sleep disturbance, mood
disturbance, and decreased attention to detal (Winokur & Pitts, TBGAmerican Pgchiatric
Association defines depression as a person experiencing five or more depressive symptoms for a
continuous period of at least two weeks (ARPA13) Reactive depression wil be measureyl
The Center for Epidemiologic StudieBepressionScale(CES D). The CESB10and revised
versiors have been demonstrated as effective screening tools in the general population and in
persons with chronic disease (Van Dam & Earleywine, 2012; Nishiyama, et al., 2009)
All-causeHospital Rehospitalization according tdCenter for Medicare aniedicaid
Servicesfian admi s si o n(d) Hospitalaviths B® days ofta idiscimrge from the same

or another subsectiof d ) h dQualty tNeat,12012).For the purpose of this study,



rehospitalizationwill include any admission to an inpatient acute care hodpital index
hospital across 12 monthdRehospitalizationdata was obtained from gdlatient medical records
as part of the originaktudy.
All-causeMortality: Wil be measured as death of the participating patient for any redtson
the index hospitalization Mortalty was assessed by hospital resprskarch of obituaries as
well as death recordsational death recordand/or contact with the designatedntact person
for the participant.
Index Hospitalization: The hospitalization where the patient was admitted foreki€erbation
met the inclusion criteria of NYHA Class-IV and enrolled in the original studyThe 12
months of followup began at the diex hospitalization.

Assumptions

1. The data collected was obtained describedn the original studyresearch protocsl

2. Medical review with physician adjudication is a reliable measure famaate
rehospitalization.

3. The National Death Registry provides accurate record for -ghuse mortality.

4. Prepared mactive professionals dighrovide standardcare to the patienih the original
study. Itis assumed that all patients received standard of caldfpeational clinical
guidelines as stipulated at #hsetting of the original study

5. Data instruments accurately measure major variables in this study.

6. Results wil be imited to academic medical center populations of very sick patients.

Summary
HF is a chronic ilness that impacts a significant portiothelJ.S. populaton. HF is

associated with increased morbidity, mortality, rehospitalization, and increased utiization of
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healthcare resources. Depression has been shown to influence rehospitalization and/or mortality
in HF patients. The Chronic Car&lodel (Figure 1)is a validated systems level model that
provides a framework for interventions for chronic ilnesses, such as HF. A modified conceptual
model (Figure 2)was derived from the CCldt the patient level to evaluate individual HF patient
outcames. Thus, this study wil extend the information on how a systems level perspective
intersectswith individual patients.

At the patient leveldepression is prevalent in those with Hepression is posited to
have a moderator effect on patientds prepared
informed, activated or engaged; which in turn results in increased rehospitalization and mortality
(Figure 2). This secondaryanalysis study usesa descriptive correlational design to answer the
research questions. dladescriptive correlational design provides a format to describe baseline
data and the relationships among the variables. Logsteession multiple regression, and
muliple regression with interaction tesmvil be utiized to conduct the data analysis ak

cause rehospitalization and mortality



11

Chapter 1I
Introduction

The Review of Literature Chapter introduces and reviews the major concepts under study
and provides the definitions. It includes the state of science regarding depression in chronic
liness and heart failure and provides a rationale for the research questions and the selected data
analysis plan.

Review of the Literature

The review of lterature was comcted using a stepise method to search the literature
and retrieve the relevant articles. The lterature was searched using key words related to this
study. Key words searched included Aheart fail
Adepredheiacn, d anlure, 06 and Apreparedness. O Th
reference to heart faiure patients only. Databases included in the search were: CINAHL,
PubMed PsycINFO, and Google Scholar. Article relevance was determined basedcwmgevi
the titles and the abstract. An overview of depression and chronic ilness wil be presented,
statement of the problem, and a review of the main concepts.
Depression and Chronic lllnesses

Depression is commonly associated with individuals that ledwonic diseases. There is
a need for further investigation into the role and prevalence of depression in influencing
rehospitalization outcomes of individuals with chronic disease. As increased pressure is placed
on hospitals to improve the outcomeBpatients with heart failure, understanding the role of
depression related to rehospitalization is imperative. Individuals with chronic disease may
experience any form of depression. Interventions must be designed to assess and treat the

specific type bdepression the individual is experiencing. Effective management of depression
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in older adults first starts with effective assessment. Prompt diagnosis and treatment of
depression has been shown to improve patients:¢

There are numerous studies supporting the concept that depression impacts clinical
outcomes. For example, a longitudinal retrospective chart review of 1128 patients found that
individuals with higher severity of depression scores were less likely toactisease
remission at 6 months. Severely depressed patients were 29.6% more likely to reach disease
remission when compared to moderately depressed patients at 45.6%. In addition it was
identified that patients who were unremitted at 6 months, depmeissi@ased significantly as
measured byHQ-9 (Angstman, K.B., et al.,2012).

A study by Asuka at al.pf 74 patients with COPD identified the prevalence of using the
Center for Epidemiologic Studies Depression scale (DEPepression was evident in .686
of the participants. The researchers found a greater impairment in respiratory function in
patients with depression as indicated on the Modified Medical Research Council dyspnea scale
and the St. Georges Respiratory Questionnaire (SGRQ). The reseaafdo found that a
positive correlation existed between depression and BODE {#gika et al,, 2013 BODE
index includes body mass index, degree ofiav obstruction, dyspnea, and exercise capacity.

A crosssectional observational study of 1250 patients from 75 priroangpractices
found that younger, more educated patients achieve hightent Assessment of Chronic lliness
(PACIC) scores in @ronic CareModelbased programgRosemann, Laux, Szecsenyi, & Grol,
2008.

Statement of the Problem
Over 5.1 milion Americans are diagnosed with Heart Faiure (HF) (NHLBI, 2012,

Rogers, 2012)HF is listed as the primary cause of over 50,000 deaths and contributes to
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another 250,000 deaths in the United States (Go et al, 2013). In the U.S. depsefssiod in
over 20 million persons (NIH, 2012). Depression has been found in 21% of HF patients
(Rutledge et al., 2006As symptoms of depression worsen in HF patients, they also have poorer
clinical outcomes Heidenreich, 20108herwood, 2011; Son, 2008rivedi, 2007).Current cost
for HF treatment is over $34.8 bilion annually (AHA, 2012hderstanding the modifying
effect of depression on HF is necessary to develop effective interventions. This increased
understanding can lead to a reduction ofiddal patient costs and improve clinical outcomes
of rehospitalization and mortality. Currently, though, there is insufficient research explaining
how depression impacts HF outcomes.
Review of the Main Concepts

Definition of HF

Heart failure is a complex clinical disorder that results from the inability of the heart to
meet the oxygen demands of the body. Oxygen demand is in constant flux and varies greatly
depending on patientsd responaesahiol imuytiml & h
conditions. Evaluation of the heartds ability
by cardiac output. Cardiac output, modified by heart rate, contractility, preload, and afterload, is
inluenced by multiple systenthat contribute to the complex nature of heart faiure. There are
structural, neurdhormonal, conduction, and inflammatory mechanisms that contribute to
responses to changes in oxygen demand. Heart failure may result from faiure of a system or
from a comimation of two or more system responses (Hunt, 2009).
Diagnosis& Staging of HF

The diagnosis of heart faiure is dependent on the clinical picture, a thorough history, and

physical examinationCurrently, there is no gold standard diagnostic test damtdef biomarker
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to judge the confirmation or severity of this condition, but there is the abilty to stagé\ HF.

staging system is used to assist with treatment decisions in heart failure. The commonly used

New York Heart Association (NYHA) functionallassification system consists of four classes of

patient symptoms related to everyday actities and quality of life. This is a subjective

classification system, and providers need to be aware of potential inconsistencies among
themselves.By knowing thes ages of HF, nurses <can under st anc
and can also direct nursing care based on those limitatibpsovides a baseline for measuring

progress and deterioration. The four stages of the NYHA classfification sgatéf) 2013)are:

1 Class | (Mid): Patients are sympteiree and have no limitation to physical activity or
everyday physical activity does not cause dyspnea, palpitations, or fatigue.

1 Class Il (Mid): Patients have slight limitation in physical activity. They aregdy
comfortable or asymptomatic at rest, but ordinary physical activity results in fatigue,
dyspnea, or palpitations.

1 Class lll (Moderate): Patients have marked limitation in physical actvity. Patients are
asymptomatic at rest, but less than ordinaciivity results in fatigue, dyspnea, or
palpitations.

1 Class IV (Severe): Patients are unable to perform any activity without symptoms. They
are symptomatic even at rest and symptoms become severe with progression of actiity.

Depression
Depression contires to be a prominent affliction for many individuals. In the United
States, it is estimated that 1 in 10 individuals have depre€Sb@, 2013) The high impact of
depression on humanity keeps researchers and scholars studying this phenomenonheytbsthe

of making a difference, providing healing, and higher quality of life. A recent CINAHL search
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of the term depression yielded 75,6&#que findings, demonstrating the high degree of
scholarly interest in this area.

The folowing review of the litature wil identify what is known about depression in
general as wel as the body of knowledge involving depression in chronic diseases, specifically
related to heart failure.

Definitions of Depression

The American Psychiatric Association defines depogssis a person experiencing five
or more depressive symptoms for a continuous period of at least two weeks (APA,T2@13).
National Institute of Mental Health identifies that there are 3 primary types of depression: Major
Depression, Minor Depression, caBipolar Depression (NIMH, 2009).

Major Depression ientified when symptoms of chronically sad mood, loss of pleasure
in activities, or sleep and appetite disturbance take place. In addion, it can include changes in
energy level, excessive guit, ciiow selfesteem(NIMH, 2009).

Minor Depression isliagnosed by identifying a mood disturbance or loss of pleasure
along with at least two but less than five of the other major depressive disorder symptoms.
Symptoms include rapid weight change without cause, insomnia or hypersomnia, daily fatigue,
inappropmiate guilt, poor concentration, and thoughts of death without intent or plan to commit
suicide. Minor depression is episodic and symptoms should not impair activities of daily lving
(NIMH, 2009).

Bipolar Depression, also known as madepressive ilness, is a brain disorder that
causes unusual shits in mood, energy, actvity levels, and the abilty to carry datatay
tasks. Symptoms of bipolar disorder are severe. They are different from the npsyahd

downs that everyone experiences from time to time (NIMH, 2009).
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This study evaluates reactive depression at the time of an acute hospttalization for HF.
Reactive or situational depr essi olmitngs defined
folowing severe life disappointments such as a death in the family, loss of a job, or a personal
financi al catastropheo (Davis, 1993, p. 520).
stressor in a personds | ssbreis mMeBaad rasifeeings,of 2007 ) .
fatigue, sleep disturbance, mood disturbance, and decreased attention to detail (Winokur & Pitts,
1964).The Center for Epidemiologic StudieBepressionScale (CESD) and revised versions
have been demonstrated as effectsareening tools in the general population and in persons
with chronic disease (Van Dam & Earleywine, 2012; Nishiyama, et al., 2009)

There is a high prevalence of HF. The high prevalence and significance of HF and
depression wil be fully explored indhreview of literature below.

Depression in Patients with HF

A metaanalysis of 27 studies identified that 21% of patients with HF had clinically
significant depression (Rutledge et al, 2008)study of 6730 patients by Caughey et.al found
over 97% oheart faiure patients had at least onenzarbid condition. Included in that 97%,

55% of them had three or more-nwrbid conditions, includinglepression(Caughey,
Roughead, Shakib, Vitry, & Gilbert, 20L1n a study of 155 hospitalized patients with HF, 49%
had depressive symptong®arissis et al., 2008

A literature review conduc foend thab@preskiong nt |, Wh
four to five times as common HF patients as in the general populati@loynt, Whellan, &
O'Connor, 2004 McGowan found that depression is clearly identified in the literature as a
comorbid conditon in HF patients but continues to not be a part of treatment guidelines

(McGowan, 2013
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A study byPolkandrioti etal, 2010, found most of the HF patients they screened had
some degree of depression. W, age over 60, retired, NYHA Class Il or lll, and HF
diagnosis longer than 1 year had higher levels of depred3mlikapndrioti etal, 2010).The
prevalence of depression in HF is clearly supported in the literature. Knowledge is increasing
about thepathophysiology between the two diagnoses.

Pathophysiological factors between depression and HF

The link between depression and heart failure may not be situational alone. Siver
identified that there are similarities in the pathophysiologic mechanistagedre the conditions
(Silver, 2010). Both heart failure and depression have modified autonomic nervous system
function, such as increased sympathetic stimulation and dedeasesympathetic response
(Koschke et. al, 2009). Inlammatory processes suchuiaer Necrosis Factor, Ceactive
protein and Interleuki® are found in both depression and heart failure. Inflammation in heart
failure patients is known to further impact cardiac contractiity, leading to disease progression
and worsening symptom bumi€Johansson et. al, 2011; Kumar et. al, 2007; Andrei et. al, 2007,
Kupper et. al, 2012).

A study of 180 patientdy Parissis et al., found thaerumprolactin is an independent
predictor of prognosis (death or hospitalization) in heart faii#€.5v s . O4.5 ngl/ mL;
0.368; 95% confidence interval 0.:283913; p = 0.031) Serum prolactin is also associated with
neurohormonal activation and depressive symptdeagigsis et. al, 2013)

In addition, depressive symptoms are associated witreased heart rate variability, a
major cause of HF exacerbatio@unjoan 2007). Lav heart rate variability, a modified
autonomic response, may also be a contributing factor to poor exercise tolerance in HF patients,

a major intervention that maintains heart strength.


http://search.proquest.com/psycinfo/indexinglinkhandler/sng/au/Guinjoan,+Salvador+M./$N?accountid=14556

18

The high prevalence of depression in HF patients and the suppaatihgphysiological
changes provide a basis for understanding the relationship between depression and HF on
clinical outcomes.

What is Known about HF and Depression on ClinicalOutcomes?

The impact of depression on heart failure patients exceeds beyonsly¢hesocial and
emotional toll expected into physiologic burden as wel. Worsening depression symptoms were
found to be explanatory risk factors for adverse clinical outcomes in HF patients, independent of
HF disease severityfSherwood et al., 20)11n a retrospective study of community HF patients,
patients with depression were found to use more services and had higher costs than HF patients
that were not depressé@ary et al., 2004

A study of thirtysix HF patients that were referred for outpatient paliative care
consultation after discharge showed improvements in symptom butdpressionand QOL in
both groups(Evangelista et al., 20).2 Poor quality of life, social isolationgepressionand
anxiety all have been linked tacireased risk of rehospitalization and mortalty in patients with

heartfaiure (Moser, 2002

HF Rehospitalization and Depression

The HeartFaiure Adherence and Retention Trial (HART) a randomized behavioral trial
found depressed HF patients were hospitalized for HF 1.45 times more often trdepressed
HF patients. Depression was measured with the Geriatric Depression Scale in this studye A sco
of greater than 10 was used as an indicator for depression (Johnson et. al, 2012).

Depression is a major factor influencing rehospitalization among HF Patients (Son, 2009;

Trivedi, 2007). Characteristics of depression include poor attention to whigti often results
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In missing symptoms that should be reported to the health care providers. Other characteristics
include feelings of worthlessness that lead toadherence to prescribed exercise and
medication, plus lack of sleep which decreasesnthaine system (Bryant, 200@acioppoet

al., 2003 Philips et al, 2005; Liss et al, 2008; Kioh & Garstd77.

The depressive mechanism that leads toadimeence is complex. Increased depressive
symptoms were linked to carelessness in medication compliance (Cholowski & Cantwell, 2007)
as depression alters the desire and the abilty to perform tasks such as medication scheduling.
Most HF patients have an avesagf 12 medications to take at varying times throughout a day.
Depression can interfere with effective geplementation of this medication schedule
(Krumholz, 2013). In addition, depressive symptoms are associated with decreased heart rate
variability, a major cause of HF exacerbatidBujoan 2007). Low heart rate variability, a
modified autonomic response, also may be a contributing factor to poor exercise tolerance in HF
patients, a major intervention that maintains heart strength.

Depression results in frontal lobe dysfunction which m@isitdependent executive tasks
(Fassati et.al, 2002), including planning and execution of complex actions, abstract reasoning,
language and expression (National Academy of Neuropsychology, 2000). Addional research
with HF patients shows medial tempofalbe atrophy was related to cognitive dysfunction
involving memory impairment whereas white matter hyiptamsities was related to depression
and anxiety (Vogels et al, 2007). The neurologic impacts of both HF and depression further
decr eas e s aditg to pngagei ire prdadive setire.

HF Mortality and Depression
Mortalty is also influenced by depressiof.study of 2711HF patients found patient

depressive symptoms were a significant predictor of mortality (Brummet, 2005). Brummet also


http://www.sciencedirect.com/science/article/pii/S0889159103001466#BIB6
http://www.sciencedirect.com/science/article/pii/S0889159103001466#BIB6
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found that social support, smoking, sedentary behavior, and depressive symptoms were

significant predictors of mortality. Sedentary behavior, a common area of concern in depression,
was found to interfere with supm@stdiusatd mort a
depressive symptoms did not interfere with the relationship between support and mortality

(Brummet, 2005).

In other research, aflause mortality in HF patients was predicted in the presence of high
somatic/affective depressive symptomsoffficlence Interva] 1.033.07;P = .04), while
cognitive/affective and total depressive symptoms did not (Schiffer et al, 2009). Lee et al, 2012
studied the predictability of depression on cardiac efveet survival. Cardiac evefiee
survival data inclded: cardiac death, cardiac hosptitalization, or cardiac emergency department
visit. Depression predicted time to the first cardiac event (hazard ratio = 1.12, 95% confidence
interval = 1.031.22) (Lee et al, 2009)

Other Independent Variables and Depressin

The literature also indicates there are other independent variables and is posited to impact
al-cause outcomes in HF patients. The independent variables selected for review are:
preparedness, financial adequacy, social suppomprbidity index, anddemographics réce
gender,marital statusand length of HF diagnosis).

Preparedness

Preparedness is operationally defined as the ability to manage HF homecare which is
related to information in which the patient must engage to Eschbold et al 199D).

Preparednesis aconcept firstidentified by nurseresearchers who observellierly persons

challenged with complex home cdkehunti et al., 2002)Those elders who were able
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to perceive theirabilty to manage at home talkedbout feeling "preparedivhich gave them
confidence and skills to master the complexity of home care.

Thesecomponents werplaced into a qualitative instrument, witbliability and validity
determined Khunti et al., 200 Others have usetthe instrument and itsimpler concise form, a
one item instrument that asks the person to rate how well prepared they feel to Kéragme
care (Smith, 2005)lt has been identified that low preparedness scores are correlated with
increased khospitalization Kenriksson et al. 2012)

Although not extensive, thiestrument is consistently found easy to administer and
reliable. Thereis no known case of thimeasure being used in relationship to the outcomes of
al-cause mortality. Use in this study wil generate new knowledge.

Financial Adequacy

Also financial adequacy is an important aspect of HF management because the monthly
HF medications often run up to $8(®mith et al., 2006) Thus, reports frequently occur of
patients ®pping their medications due to coAtstudy of thirtytwo women with HF found that
lower socioeconomic status and advancing age increase vulnerability for paarsednd
negative clinical outcomes(Gary, 2006. Income haseenshown to impact clinical outcomes
such as when patients are not able to comply with expensive medication regimens (Jencks, 2000;
Joynt etal, 2011). A study of 265 heart faiure patients found that percanfeiency of
income was one of six variables that were significant independent predictors of Overall
Perceived Health (Carolson, 2013).

Social Support
A study by Huang found that perceived social support had a moderator effect on New

York Heart Assocition Classification System and level of dyspnea in HF (B = 0.08, t = 2.15)
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(Huang, 2013). Friedmand found, in 103 heart faiure patients, that the social support amount had
contributed to changes in depression (P =.044). Depression increased over piaerits who

had lower baseline social support amounts. In contrast, depression did not increase for those
with higher initial social support amount (Friedmand, 2013). Koenig identified social support as

a significant predictor of depression that imgaatortality in HF patients (Koenig, 1998).

Marital status, which is seen as a presumable form of social support, impacts mortalty in HF
patients, as well (Chung et al, 2009; Park et al, 2@dpressionwas found to be associated

with a higher risk of ancompliance and lower levels of social supp@epressionwas also

found to be an independent predictive of pdinical outcomes(Joynt et al., 2004

Comorbidity

Comorbidity is well known to increase the risk of hospitalization and mortalty. The
presence of multiple diseases and the resulting medical management complicates the treatment
options for patients. Theomorbidity Index is a useful tool for subscribirmgmorbidity risk to a
patient. Saver et al., (2012) found that comorbidity (congestive heart failure, chronic obstructive
pumonary disease, diabetes)d hypertensignis predictive of hospitalization.

A study of 211 patients found that patients litaped for an acute cardiac event had at
least one major geriatric syndrome including: fraity, cognitive impairment, severe dependence
and depression present on admissig8anchez, Vidan, SerrBernandedvilés, & Bueno,

2017). Ajmera et al., foundhat comorbidity with or with out mental illness has an independent
and significant association with any hospitalization. However, presence of mental ilness alone
was not associated with hospitalization (Ajmera et al., 2012).

Demogrephic (Race Gender, Length of HF diagnosis)
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In addition to considering the comorbidity impact, the individual patient demographics
can influence t hastly paneidemodgraphic vapiablesghave beers associated
with depression, includingace and length of HF diagnosisGottieb at al.,studied depression in
HF patients (NYHA Class II, lll, & IV). A total of 48% of the patients scored as depressed. The
Beck Depression Inventory (BDI) was used to evaluate for depression in this study, a score of 10
or more was defined as depression in Gottliebd¢
tenced to beyounger, more likdy to be women (64%), arfGaucasian54%). Ejection fraction
and treatment was similar in both grou@®ftlieb et al., 2004)HF patients of African American
descent have been found to have increased mortality and have diseigse onset (LaVeisgt
al, 2009).

Length of HF diagnosis is correlated with increased frequency of hospitalization (Au et
al, 2012). Length of diagnosis of heart failure has been shown to impact mortalty. Fity percent
of patients that have HF andeavledicare beneficiaries are not expected to live 3 years of after
an HF exacerbation hospitalization (Barker et. al, 2006).

The study design was selected to allow a comprehensive analysis of the research
guestions. In addition, it was necessaty selectstatistical analysighat was within the scope of
knowledge of the researcheBoth the study design and analysis plan is crafted to address the
aims of the study.

Overview of Design

Secondary Analysis is a research process that utlizes data fpoevi@us study. As a
result, the new research is conducted on data already collected and does not include primary data
colection (Kiecolt & Nathan, 1985). In secondary analysis, the researcher does not collect that

data, but she/he must be fully versedchow, when, and why the data was obtained and how this
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data can address the secondary research questions (Cook, 1974; Nicoll & Beyea, 1999; Glass,

1976; Rew et al,. 2000). Secondary data analysis is sffestive and timeefficient research

method thattan maximize the knowledge potential of a study beyond the initial principal aims

(Castle, 2003). This form of research can be useful for beginning researchers as they are able to
gain experience in data analysis and interpretation (Herron, 1989, Mle & ul | i va n; Rew
al, 2000). Secondary analyses are also beneficial for further hypothesis generation (Kiecolt &
Nathan, 1985).

Moderator Effect

A moderator effect occurs when the impact of one independent variable depends on the

value of another eependent variable (Aken & West, 19%Hirchild & MacKinnon, 2008;

Lewis-Beck, 1980, MacKinnon et al., 2000). Moderator effects serve as a third variable that

interacts with the relationship of other variables (Baron & Kenny, 1986). When a moderator

effect is present the value of the outcome variable depends on the value of the moderator variable
(Cohen & Cohen, 1983). The presence and/or evaluation for moderator effect in research allow

a more precise consideration of the relationship between thélesri@Bennett, 2000). In this

study much is known about the individual var i
to each other.

Many of the independent variables selected for this study (depression, social support,
comorbidities index, 1@ preparedness to manage HF homecare) have been found in the literature
to be associated with hospitalizations and mortality in HF patients. Also, these selected variables
are known to be associated with depression (Alosko, ;ZBdrkes, 2008; Heet al, 2008; Loeb

et al, 2012; Park et al, 2006; Reschke, 2001; Vaccarino, 2008). However, there is no known
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study of preparedness for HF home care relative -ttaae outcomes and the potential
moderator effects of depression.

Variable selection for moderator effect should be based a robust conceptual model should
be incorporated into the study design. The conceptual model for this study was created based on
the premises of the Chronic Care Model.

CCM in the Literature as a framework for Depression and Heart Failure

The Chronic Care Model (as shown in Figure 1, Chaptisrused as a foundation for
chronic disease management for conditons such as diabetes, heart faiure, and asthma.
However, depression care receives ldtntion as a primary area of focus in chronic care
managemeniZafar & Mojtabai, 201). A metaanalysis of research betwe2f98 2005 that
contained 1 or more elements of the CCM for asthma, congdstefailure (CHF),
depressionand diabetes found that interventions that contain at least one CCM element
improved clinical outcomegTsai, Morton, Mangione, & Keeler, 20D5

A study of 628 hom care patients showed improved -sefe behaviors, knowledge, and
clinical outcomeswhen home health nurses used computer based reminders as part of the
program of car¢Feldman, Murtaugh, Pezzin, McDonald, & Peng, 2005study by Solberg
and colleagues demonstrated that implementation of CCM based programs resulted in quality
improvements(Solberg et al., 2006 A metaanalysis ofLl12 studies found that interventions
that contain at least 1 CCM element improweical outcomesand processes of care patients
with chronic ilnesseqTsai et al., 2006 The Chronic Care Model was used to develop
collaborative care interventions to provide depression care to 55 Latina patients with cancer and

depression. The patients that received treatments based on CCM principles had improved
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outcomes than standard azre, noting a 2.15 increase in emotional -lwelhg scores (Johnson,
El, & Lee, 2005).

A modified modelis proposedvher e depression -managenmernts a pat
effectiveness decreasing their ability to be an informed, activated patient, iwiiaim results in
poorer clinical outcomes such @hospitalizationand mortality (Figure 2)The value and
efficacy of CCM based programs is apparent i n
level model. The CCM model is a systems level mbttet allows a comprehensive perspective
on how to engage the heart faiure population. There is limited information on how to take this
systems level model to the individual patient level. A qualtative study by Jeffs et. al, (2013)
identified that nuses expect research to be applied at the practice level. Creating a conceptual
model that is founded in the principles of the CCM but at the patient level wil bring this
valuable conceptual model to the bedside to evaluate individual HF patient outandnes
interventions.

Summary

The review of the literature demonstrates that depression and HF have a significant

impact on the U.S. population. Limited research exists about the interaction of preparedness on

depression and the clinical outcomes of HF pesie
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Chapter IlI
Methodology
This chapter includes a description of the study design, sample, setting, procedures,
measures, and data analysis. The chapter also addresses detais of the original clinical trial
including the setting from which data for this study was drawn. Finddly,chapter discusses
ethical considerations as wel as limitations.
Research Questions
1. What effect does reactive depression have eceabe hospital rehospitalization and/or
al-cause mortality in previously hospitalized heart failure (HF) patientsgdaril2
month follow up time period?
2. Controling for demographic characteristicsade gender, marital status, length of time of
HF diagnosis, comorbidity index), what social (sosiapport,), financial (income
adequacy), and patient preparedness for HF homecare characteristics explain the variance
of reactive depression as measured by the-DESpatients with HF?
3. Does reactive depression have a moderator effect on patientguhegss and/or all
cause rehospitalization and/oredluse hospital mortalty in HF patients?
Overview of Design
Secondary Analysis is a research process that utlizes data from a previous study. In this
study, a secondary analysis wil be conductedaanda fr om t he AHF Group CI
Rehospitalization Prevention Clini dall Trial .o
HL085397 from the Heart, Lung, and Blood Instiw@s referred to as seifianage mentand
care of HF (SMAGHF). The trid was a randomized longtudinal experimental study conducted

to examine the impact of gr o thpspitalization oraeath.i si t s
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The SMAGHF dataset includes data elements collected across 12 months from 198 patients with
HF. The primary aims of the SMAC study have been met, but additonal knowledge can stil be
harvested from this dataset ascaluse rehospitalization and mortality was not studied in
SMAC-HF trial.

Secondary analysis is an extension of data sharing wheearch data is made avaiable
to other researchers for further exploration to address new research questions (Bullock, 2007;
Glass, 1976; Leske, 1990; Vogt, 2005). As a result, the new research is conducted on data
already collected and does not includampry data collection (Kiecolt & Nathan, 1985). In
secondary analysis, the researcher does not collect that data, but she/he must be fully versed in
how, when, and why the data were obtained and how the data can address the secondary research
questions Cook, 1974; Nicoll & Beyea, 1999; Glass, 1976; Rew et al,. 2000). Secondary data
analysis is a costffective and timeefficient research method that can maximize the knowledge
potential of a study beyond the initial principal aims (Castle, 2003). Tims & research can
be useful for beginning researchers as they are able to gain experience in data analysis and
interpretation (Herron, 1989; Miles & OO6Sull i\
also beneficial for further hypothesis generatittie¢olt & Nathan, 1985).
Secondary Analysis Study Design

In this secondary study, a descriptive correlational design wil be used to answer the
research questions. This descriptive correlational design provides a format to describe baseline
data and theubsequent linear relationships among the selected variables (Burns & Groves,
2001; Polit & Beck, 2010). This design is suitable to address the new research questions from the
original dataset through this examination of relationships, identification &fireegh variance,

and determination of the linear effects among selected variables.
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In this original study, outcome variables of@duse rehospitalization and mortality were
collected across 12 months. But, the other variables used come from thee bardmiirto any
intervention. Per statistical adeic one variable may be created that codes patients as control or
experimental.

Secondary Descriptive Analysis

An advantage of the secondary analysis is the new description of the data selected to
addresghe research questions that wil be reported. A report of the raw data frequencies, central
tendencies, and outliers wil be generated. This report wil provide new knowledge on the
secondary analysis variables including the frequency -chatte rehodplization (which has
not been described elsewhere). Subsequently, there wil be a raw data description and the
statistical data analysis results. Based on the new results, there may be recommendations for
new interventions related to depression, saglport, comorbidity management, or
preparedness approaches. Finally, new hypotheses or research questions may be generated.
Moderator Effect

A moderator effect occurs when the impact of one independent variable depends on the
value of another independent variable (Aken & West, 18@ichild & MacKinnon, 2008;
Lewis-Beck, 1980, MacKinnon et al., 2000). Many of the independent variablesedelectthis
study (depression, social support, comorbidities index, and preparedness to manage HF
homecare) have been found in the lterature to be associated with hospitalizations and mortality
in HF patients. These selected variables are known to beiasdowith depression (Alosko,

2012 Barnes, 2008; Heo et al, 2008; Loeb et al, 2012; Park et al, 2006; Reschke, 2001;

Vaccarino, 2008). However, there is no known study of preparedness for HF home care relative



30

to allcause outcomes and the potential ematbr effects of depression. This moderator analysis
is unique to this secondary study.

To test the moderator effects, the data analysis requires acceptable reliability among
studied variables to decrease the risk of Type Il error (Lubinski and Heysphl1990). Type I
error occurs when a researcher accepts the nul hypothesis when t is false and the research
hypothesis is true (Ott & Longnecker, 2001; Rosenthal & Rosnow, 2008; Sheskin, 2004).
According to Cohen and other statisticians, faiureeject the nul requires investigation into
whether the failure is from poor instrument reliability, insufficient power, or absence of the
phenomenon (Cohen, 1977; Howard, Maxwell, & Fleming, 2000; Mone et al, 1996). Low
powered studies decrease the sbeiscy of findings in the literature (Howard, Maxwel, &
Fleming, 2000). This study wil have sufficient power. In addition, only reliable instruments are
used in this study as seen in Table 1. The next sections describe the known relationships between
the studied variables.

Review of Setting

The SMAGHF study was conducted at the Univer si
America Cardiology Clinic. It is a hospitaivned practice that employs over 40 cardiologists.
The organization has multiple clinic sitesaiighout the Kansas City Metropoltan Area and in
the surrounding rural communities. In addition, Micherican Cardiology has nurse
practitioners that specialize in heart failure and se8@patients daily (Smith et. al., 2008). The
University of Kansas$iospital is the primary acute care hospital for patients receiving care from
this cardiology practice.

The setting also includes Thdéeart Failure and Cardiomyopathy Center, which is the

first in the region to focus on heart failure and cardiomyopatlns Center features the most
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experienced cardiologists in the multate region. The University of Kansas Center for

Advanced Heart Care opened in 2006 and was completed in [4@itAmerica Cardiology was

ranked 3@ by theUS News & World Repofor 3 consecutive years (UKH, 2013). The research

division of the Center is directed by Dr. Vacek, a cardiologist who recently completed his

mas tadegeéeisn clinical and translational research.
NHLBI heart faiue clinical trial. Notably, the American Heart Association recently recognized

the hospital with performance achievement awards for 36 consecutive months of compliance

with national guidance measures for stroke care and for treating heart failure {ai€Hts

2013).

Lastly, the setting includes The White Heart Learning and Resource Center, a specifically
designed learning environment located on the second level of the Center for Advanced Heart
Care. It is one of the most comprehensive facilties diitd in Greater Kansas City. Patients,
their family members, and community residents can visit the Center to learn about the heart and
the importance of heart health. The SMAME clinical trial was conducted in this center.

Review of Original Study Enroliment

Enrollment into the original study occurred after completing informed consent and
gathering the initial baseline data. Interventions were conducted at The University of Kansas
Hospital and outpatient clinic. Initial screening for participantduded all patients that were
admitted to The University of Kansas Hospital with an exacerbation of HF across the five year
enrollment period (see Study fow chart in Appendix). At the time of enrollment, the practice
was caring for over 3000 heart fadu patients annually. Investigators that were trained to
screen, recruit, and/or enroll patients to the study were blinded to group assignment to support

objectivity. A total of 5,538 patients were screened for eligibility. The inclusion criteria were:
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age greater than 18 years, abiity to read and speak the English language, access to a telephone,
recent hospitalization for acute decompensated heart failure. Exclusion criteria were: dialysis,
transient reversible HF, anticipated heart transplants imdk#hs, and anticipated survival less
than 12 months. All screened patients who met eligbility were invited for participation (Dalton
et. al., 2009).

Participants in the SMACHF Trial were randomly assigned to Arm 1 (Experimental
Group) or Arm 2 (Stanad of Care Group). Both groups had data collected at baseline prior to
viewing theevidencebasededucational videotapes based on national heart failure education
standards (Smith et. al, 2005). Pdsicharge data were collected at 4 months, 6 mo#ths,
months, and 12 months. The baseline data were obtained before intervention and within 3 weeks
of the index hospitalization for an HF exacerbation (New York Heart Association Classification
Il and V).

Review of Sample

The final number of subjectsnrolled in the study was 198. The intervention group had
92 subjects assigned whereas the standard care group had 106 subjects assigned. There were 74
experimental and 90 standard of care subjects that completed the study at 12 months. The reason
for this reduction of subjects was similar in both groups and resulted from 22 to deaths and 12
withdrawals. There was a 91% completion rate in the clinical trial of those surviving.

Sample characteristics from the SMAGF Trial are described belovwAt baseline
patients reported having been diagnosed with heart falorea media 6.2 years. Five patients
had HF greater than 30 year s.oveRBa Siyometperéentr ange
of the patients were male. Only 32 of these patientsrieghbthey were employed. Education

ranged from college graduates (35.7%), to having completed some colege (27.8%), to having
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completed the '8grade (3%). The index hospital length of stay was, on average, 4.86 days
(range = I 34 days). All patients werdischarged from the hospital to home (Smith, 2013).

Income Adequacys a singleitem scale was reported at baseline. The scale asks subjects
to indicate their financial abiity to manage within their current monthly income. Income has
shown to impactclinical outcomes such as when patients are not able to comply with expensive
medication regimens (Jencks, 2000; Joynt et al, 2011).

Income data was reported at baseline and at the 6 month follow up appointments. There
were 26 missing fields due to wittaadving from the study or deatfThis included 35 (20.3%)
who reported an annual household income of less than $10,000. Five patients reported they had
no financial income. Nearly half of the patients reported an annual household income less than
$20,000 Two-thirds of the sample reported an annual income of less than $30,000 and over
75% of the sample reported annual incomes of under $40,000 (median annual income =
($20,112).

The poverty level in the United States in 2012 was set at $23,050 (totgl igeame)
for a family of four (HHS, 2012). Households that have income below the poverty level are
assumed to have difficulties meeting basic care needs such as food, housing, and monies for
iiness. There is extensive fiscal burden with HF medicatidnesjuent office visits, home care,
and special dietary requirementisicome adequacy instead of reported income wil be used for
this analysis.
Sample Representativeness

When compared to national HF registries at baseline, enrolled subjects in the-BMAC
Trial were slightly younger than those found in other national HF clinic trials (age 62.2 years vs.

66 and 71 years, respectively). Also, the SMBAE trial sample consistl of slightly more men
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than the national HF registries (61.6% vs. 48% and 51%), but less men than other large clinical
trials (61.6% vs. 62% and 68%). Notably, patients in this SMA¥clinical trial had a slightly
greater number of emorbidities (includng hypertension, diabetes mellitus, cerebrovascular
accident, and chronic obstructive pulmonary disease) than those enroled in both the national
registries and multsite clinical trials.

Despite these differences, patient clinical characteristics véelricular ejection fraction
and left ventricular internal dimensiatiastole, diabetes, previous acute myocardial infarction,
dyspnea) are comparable to those described in large;siteitHF studies including the
CHARM, OPTIMIZE-HF, and COACH trials Appendix). It may be that populations at
academic, tertiary referral medical centers include patients who are sicker than the general
population of patients with HF. In addition, current national reports reveal younger populations
are being gven a diagnssof HF more often than in previous years. Overal, SMAEhas a
representative sample compared to HF patients at The University of Kansas Hospital who did not
enroll in SMAGHF, patients in large HF trials and national registry comparisons.

Data Monitoring and Quality Management Controls for the SMAGHF Trial

Al data in the SMAGHF Trial were handled in a manner to support qualty data
management and security. All data were entered twice by independent individuals and compared
to confrm accuracyDoule entry of data by independent operators allowed a comparison of
each data input with the final verification of accuracy being the actual data found in each
Ssubjectds responses or c |Thenorignal Istudydusetuglty f r om t he
asswance data integrity techniques including data protocols and maintaining an audit trail of the
decisions made in managing the data (Boyington et. al, 1999; Roberts et. aWy@d7et al,

2003).
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The SMAGHEF clinical trial also utlized the National litste of Health (NIH) Required
Data Safety and Monitoring Committee (DMSC) including a physician, officer, and statistician
who were external to the School of Nursing. These 3 individuals met annually with the-SMAC
HF researchers to review the IRBaerifications, protocols being folowed, and the data
accumulated up to that point. As a part of the process, any adverse effects or deaths were
reviewed to assure these were not due to the research or to the intervention. It was determined
mortality was nbimpacted by the research. The DMSC annual review summary was
acknowledged by IRB as a thorough exemplary process and used-BAA(S an example for
the University of Kansas Medical Center. Finallgsts for balanced randomization (Dougherty
et al, 2002to confrm equivalencies at baseline occurred for patients in both groups on clinical
symptoms, demographics, depression, social support, and preparedness (Smith, 2013).

Procedures and Methods for Current Study

This study will utlize similar quality aatrol measures.Data for this study wil be
extracted from the original database into a separate dataset based on the identified criteria noted
in the introduction. All subjects wil remain degentified and the secondary dataset wil be
managed in a sae manner respective to the confidential and sensitive nature of the data. The
data wil be transmitted only in secure emails on the University of Kansas Medical Center
frewall-protected serverData selected for inclusion wil be analyzed for distidno, including
the need for transformations, and adequacy of meeting statistical assumptions prior to
guantitative analysesKéppel & Wickens, 2004Lentz, 1990 Stevens, 1994 Rules for
managing any missing data wil be discussed with the dissertationmittee (Musil et al., 2002;

Patrician, 2002)Any missing variables wil be labeled as sporadic, random, or systematic
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(occurring repeatedly) and reported (Brown, Baumann, & Cameran, 1996; Newel, 1992; Tsiatis,
1990; Verbeke & Molenberghs, 2001).

Missing data is a major problem in all longitudinal clinical trials. Rubin classifies missing
data patterns into missing at random (MAR), missing completely at random (MCAR), and non
ignorable (NI) (Rubin, 1976). In most longitudinal clinical trials, missdega patterns fall into
the MCAR and MAR categories. As noted, the SMAE Trial had approximately -8 % of
missing data. Thus, researchers may handle this problem using imputation techniques such as
last observation carried forward as is consistent inigmtto-treat analysis or the mean of the
observed data (Hollis et al.,, 1999). Reporting of missing data patterns in this analysis may make
the imputing rules unnecessary. A detalled data analysis wil be provided for each research
question in the datanalysis section.

Variables Included in the SecondaryAnalyses

The variables selected for this secondamalyseswere based on the conceptual
framework and the lterature review. Variables include demographics (age, gender, race, marital
status, length of HF diagnosis), social support, income sufficiency, preparedness for HF home
care, and a Comorbidity Weighted édScore. Also included is the moderator variable under
study, depression (CEB). The outcome variables areeduse rehospitalization and-ediuse
mortality. These variables are all continuous except gender, marital status, rehospitalization, and
mortality.

Study Instrumentation

Welkknown empirical instruments were utilized to obtain the data for this study. The

instruments included a demographic sheet, the Center for Epidemiological Studies Depression

Scale (CESD), the Dartmouth Primary Care Gperative Information Project Chart System
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Functional Assessment Charts (COOP Charts) that measures types of social support availability,
an Income Adequacy rating scale, Preparedness for HF Home Care, and a medical record review
for determining the comoidities index score Copies of the instruments are avaiable in the

appendix. Internal reliability was established with these-utie m i nstruments wit

alpha scores ranging from .829 and .887 respectively (Walters, 2011). These refiabillty

were consistent with previous studies utilizing these +ibeln instruments.

Table 1

Measure Descriptions

Scale Name

Definitions

Citations

When
Obtained

Income Adequacy

Single item that measure
perceived income
adequacy

MacabascaD'Connell,
2010; Baik, 2012;
Ware, 1996

Baseline Index
hospitalization

Demographic Sheet

Race gender, marital
status,# of yearssince HF
diagnosis.

MacabascaD'Connell,
2010;Pena, 2010; Barne:s
2008

Baseline Index
hospitalization

Preparedness for
Home Care dtem,
summed score.

Perceived abilty to
manage HF home care;
low scores associated
with rehospitalization,

Archbold et al, 1990

Baseline Index
hospitalization

Center for
Epidemiological
Studies- Depression

Reactive depression,
associated with cardiac
disease mortality. 0

Comstock et. al., 1976,
Radloff & Locke, 1986,
Radloff & Rae, 1979;

Baseline Index
hospitalzation

Scale (CESD) tem Likert Milette et. al., 2010,
Ondine van de Rest et.
al.,, 2010, Zausniewski &
Graham, 2009
COOPS Social Limitation of social Kinirons; Watson; Rai, |Baselne Index

Activities, Social
Support (To Listen)
and Social Support
(To Help)

activities with friends and
families due to health.
Someone to listen
andsomeone available

when help is needed.

1997,Bronfort; Bouter,
1999; Gililand et. al.,
1998; Nelson et al.,, 1996
Uebelacker,2013

hospitalization
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Comorbidiy Score | This scale measures Charlson et al., 1987 Baseline Index
severity of multiple Burns,1991 hospitalization
iinesses and is weighted |Rutledge, 2009
by age.
Outcome variables:
Al-Cause Al hospitalizations for |(Trivedi, 2007). Retrospective
rehospitalization al-causes review and
across 12
months
Al-Cause Mortalty | All deaths for any reason|(Trivedi, 2007). Retrospective
review and
across 12
months

The Center for Epidemiologic Studies Depression Scale
The Center for Epidemiologic Studies Depression Scale {DES considered a gold
standard for screening for reactive depressive symptoms (Bowden et al., 2010) and is the
dependent variable for this analysis. The original E®as developed by Laurie &aff at
Utah State University in 1977 and has had two extensive revisions since it is inception. The
scale was designed to assess symptoms of depression in the general and chronically il
populations. The CE® alows assessment of disease symptomsidniduals with or without
a diagnosis of depression. This was unique as previous scales were designed to assess severity of
depression (Radloff, 1977). The CESBscale has been used in many large research projects
including the National Health and Nutiti Examination Survey and the Community Mental
Health Assessment Survey (Comstock et. al,, 1976, Radloff & Locke, 1986, Radloff & Rae,
1979).
The CESD is a 10item scale with one opeended question that asks the subject to

report how often they felt a tain way in the last week. This is a tispecific assessment
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which inherently presents limitations in assessing test/retest correlations due to risks of bias from
repeated measuring (Radloff, 1977). Radloff separated the symptoms of depression into
conponents and each component has a few individual items that measure it. The components
included ar e: fndepressed mood, feelings of gul
hopelessness, psychomotor retardation, loss of appetite, and sleeppdistn c e 6 ( Rad |l of f
386). The individual response items are worded in such a way to prompt a recollection of the
frequency of past feelings. The list of responses is as follows:
During the past week?©él felt
Rarely or none of the time (less thanag)d
Some or a litle of the time {2 days)
Occasionally or a Moderate Amount of Time-43lays)
Most or all of the time (& days)
Content valdity wa®stablished by the associated presenting symptoms of the
participant. It was noted that 85%iadividuals who scored high on the CEBwil have
clinical depression (Radloff, 1977). The GEStems are summed to create scores that range
from zero to 40, (& being no depressive symptoms1@mid, 1119 moderate, 2@5
moderately severe, and grelathan 26 indicates severe depressive symptoms)-réfest
reliability ranged from r=.4570. In addition, the scale had high correlation with clinician
assessment of severity of depression (Craig & Van Natta, 1977). Reproducibilty was evaluated
as .7 and intra/interater ratio was .99 (Ondine van de Rest et. al., 2010).
Reliability has been established in adults

identified on previous studies (Milette et. al., 2010, Ondine van de Rest et. al, 2010
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Zausniewski & Graham, 2009). The original GESsaldation studies identified internal
consistency at .85 in the general population and .90 in the psychiatric population.
Social Support (COOP Charts)

COOQOP charts are the product of The Dartmauidrthern New England Primary Care
Cooperative Information Project, a group of medical practices that partner together in research
endeavors (Nelson et. al,, 1987). The COOP charts have been edited and revised over the last 10
years to maximize their effectiveness a simple tool to measure aspects of social support.

Each chart is designed to be either-adlinistered or clinicizlad ministered. The basic
elements of the COOP charts include a title that is reflective of what is intended to be measured,
a visual representation, and five questions relating to the area of focus.

Research has demonstrated the addition of the visual cue does not change the way
participants responfLarson, Hays et al. 1992 However, research has shown the addition of
visual cues does increase iestest reliability (Hadorn, Hays et al. 1992 A score of four or five
is considered abnormal (Nelson, et. al, 1987) or having a lack of social support. COOP Charts
have been showto be easy to administer, can be completed quickly, and have high inter/intra
rater reliability (Bouter, 1999; Rai, 1997). Testest reliability was assessed at-.98 (Spiker,
1996). Intraclass correlation coefficients ranged betweerD®(Keler &. al., 1992).

COOP figures are simple and intuitive to complete while maintaining robustness. The
COOP charts have been shown to be as dependable at measuring functional health as more
complicated metrics. A limitation of the COOP charts is the laghrexfision compared to the
complex charts (Nelson, et al, 1996). However, the simplicity and ease of scoring of COOP

charts makes them a relevant option used in primary care offices as well as in this study.
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The COOP charts have been successfully adaptevork with specific cultures and
populations while maintaining internal consistency (Gilliland et. al., 1998). Qualitative
assessment indicated that 93% of participants felt the charts were easy to answer (Gililand et.
al., 1998). Social Supporttese concept evaluated in this secondary analysis that utlized COOP
charts.

Social Support was measured by three different COOP single items. The respondent was
asked to rate the scales based on whether they felt nervous, lonely or blue, needed help with
daily chores, got sick and had to stay in bed, and/or needed help just taking tbareiofthe
last week. The single item scales ask the subject to rate the availability of support if the subject
needed it in the last 4 weeks (Bennett, 2001). Thefrsscal e asks, Al f you ne
listen orto help you, was someone there for you? The item response options range from one to
five (1 =being as much help as they wanted, 2= quite a bit of help available, 3= some help
available, 4 = a litte helpvailable, and 5=no help available). There is a corresponding
character image: 1 =two happy characters making contact, 2 = two happy characters close but
not making contact, 3 = 2 neutral affect characters not making contact, 4 = 1 neutral character
and1 sad character not making contact, and 5 = 1 sad character alone.

The second scale asks, iWas someone avail at
help? The item response options range from one to five (1 = being as much help as they wanted,
2 = quite a bit of help, 3 = some help available, 4 = alittle help available, and 5 = no help
available). There is a corresponding character image: 1 = multiple characters surrounding the
primary character, 2 = a few characters surrounding the primary chafaetercouple of
characters surrounding the primary character, 4 = a single character with the primary character,

and 5 = the primary character is alone.
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The third scale is titled SocialcAt i vit i es and asks, AHas your

health I imited your social activities with
response options range from one to five (1 = Not at al,slightly, 3 = moderately, 4 = quite a

bit, and 5 =extremely). There is a corresponding character image: 1 = multiple characters
surrounding the primary character, 2 = a single character with the primary character and a few
characters in the background, 3 = primary character standing contently @fdidehof three
characters interacting, 4 =the primary character alone watching the other characters, and 5 = the
primary character alone sadly watching the other characters.

Charlson Comorbidity Weighted Index Score (CCl)

The Charlson Comorbidity Waghted Index Score (CCI) measures the number of multiple
ilnesses a patient has and is weighted by age. The overall index of comorbid diseases was initially
developed in internal medicine patients and valdated in 588 patients with c@heels¢n et al.,
1987).In the weighted score, the mean number of comorbid diseases each patient has is used with
addition of weighting for age. One point is added to the CCI score for each decade of life after age
40 years (with age 40 years =0, 50 years = 1, 60 yeadysand ageneighted score is used.

Preparedness for Home Care

Preparedness for HF Home Care (modified from the Preparedness for Home Caregiving
Scale) is an-8&tem Likerttype instrument that asks respondents to rate their readiness to perform
home cardArchbold et al 1990). Itis designed to be saiministered. This scale defnes the
concept of preparedness to manage the complexities of heart failure at home. Preparedness is
measured as the perceived readiness for the different domains of éx@&cuvities. The

domains of home care assessed in this instrument include providing physical care, managing the

f al
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emotional elements, setting up services, managing stress, and managing the chronic ilness. The
respondent wil then rate each of the dowai The ratings are as follows:

0 = Not at all prepared

1 = Not too well prepared

2 = Somewhat prepared

3 = Pretty well prepared

4 = Very wel prepared

The summed preparedness scores have a rang82oivith higher scores suggesting
better preparedness in either the patient or family member providing care at home. The items
are designed to assess how the respondent is feeling at the present tireganipde, the first
guestion states, AHow well prepared do you th
of managing heart failure in the home?59d The
practitioner to modify the language to address aifgpecondition (i.e.: Heart faiure, diabetes,
and wound care) and not just vague disease states. In addition, the Preparedness for Care Scale
has been adapted successfully in Sweth#dnriksson, Andershed et al. 2Q1Mternal
consistencyhas been reported as high wiilronbachalphas of 0.88 to 0.93 reported in the
literature (Carter et al., 1998; Hudson & Hayrwhite, 2006).
Demographic Variables
The demographic characteristics that will be used in this analysis wilde¢African

American, Caucasian, or Ngkfrican Americar, gender (selffeported), marital status (single,
married, separated, and divorced), income adequacy, and length of time since HF diagnosis.
Income Adequacys a singleitem scale that asks the subject to ingictheir financial abilty to

manage within their current mont hly income.
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make ends meet, 2=just enough, 3=enough with a little left extra sometimes, and 4=always have
money left over). Previous studies halemonstrated that single item instruments can be just as
effective as mukitem instruments and that single item instruments increaseetest reliability
(DeBoer, 2004).
Outcome Variables

The outcome variables for this study arecalise hospitatehospitalization and adlause
mortality during 12month followrup. Al-cause rehospitalization and-edluse mortality wil be
evaluated as a composite variabEhart review was used to obtain all rehospttalization data.
The medical record review inded physician adjudication of-@lhuse rehospitalization and
mortality (Pfeffer et al 2003)
All-cause Hospital Rehospitalization

All-cause hospital rehospitalization, according to Centers for Medicare and Medicaid
Services, is a subsequent hospidlon that occurs after a discharge from the same or another
subsection of the hospital (Quality Net, 2012). For the purpose of this study, rehospitalization
wil include any admission to an inpatient acute care unit within 12 months of the index or
bagline hospitalization for HF. Rehospitalization data was obtained from the patient medical
record at the University of Kansas Medical Center and other hospitals as part of the primary
study (Smith et al, 2005). Adause rehospitalization was selecteé thuthe tenuous
physiologic nature of heart faiure patients. Many causes of hospitalization, regardless of the
indication, have been found to worsen heart failure (Patel, 2008).
All-cause Mortality

All-cause Mortality wil be measured as death offghéicipating patient for any reason.

This variable was retrieved using the Medical Record Data Retrieval Form and public death
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records as part of the original study (Smith et al, 2005). The lterature continues to support the
need and desire to reducespial rehospitalization and mortality in HF patierart there is
imited knowledge about which characteristics lead to or moderate these outcomes.
Statistical Considerations

Datawasanalyzed using Statistical Package for SloSicience (SPSS) Versior8.2The
daa wasevaluated for missing data and outliers amgetandled accordingly. Even a small
proportion of outliers can have a significant impact on statistical anadgsibis was evaluated
closely for potential impacfYuan & Bentler, 2001). Cuffs and transformationsvere utlized to
mitigate the impact of outliers on the data (Ratcliff, 1993). Statistical assumptions of normality,
linearity, homoscedasticity, and multicollinearityereassessed. An evaluation of the
descriptive statistics afach variablewasperformed including measures of central tendency and
frequency distributions.
Power Analysis

A power analysis was conducted for each of the three research questions utiming a
method. An online power analysis calculator by DanBl Soper (2013) was used for the
muliple regression analysis.
Research Question 1What effect does reactive depression have on-chatie
rehospitalization and/or aflause mortality in previously hospitalized HF patients during a 12
month follow yp time period?The following inputs included: an alpha of .05, medium effect size
of .15 (indicating a small effect could be ascertained) and, 3 variables-C&Sause
rehospitalization, and alause mortalty). The CEB inputs included: populatiomean of 15,
population standard deviation of 10, and an expected mean of the sample 8.69. This calculation

determined that a minimum sample size of 33 would be necessary to gain the desired effect.
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Research Question 2Controling for demographic characktics (race, gender, marital status,
length of time of HF diagnosis, comorbidity index), what social (social support), financial
(ncome adequacy), and patient education (preparedness for HF homecare) characteristics
explain the variance of reactive depsion as measured by the CB$ heart failure patients?
The folowing inputs included: an alpha of .05, medium effect size of .15 (indicating small effect
could be ascertained), 9 variables (GBSace gender, marital status, income sufficiency,
socal support, preparedness for HF homecare, number of years having heart faiure, and
Charlson weighted comorbidities index). This calculation determined that a minimum sample
size of 167 would be necessary to gain the desired effect.
Research Question 3Does reactive depression have a moderator effect on patient preparedness
and allcause rehospitalization and/ore@duse mortality in heart failure patient$he following
inputs included: an alpha of .05, medium effect size of .15 (indicating smal edffald be
ascertained), 4 variables (CHE% preparedness for HF home caregcalise rehospitalization,
and allcause mortality). This calculation determined that a minimum sample size of 129 would
be necessary to gain the desired effect.

The original d#aset included a final sample size of 198 subjects whiokided a
sufficient sample size with acceptable power. Evaluating the entire study population also
protects against loss of power dueattyition.
Data Analysis Plan

A detailed analysis plan is presented for each research questions Desmsiptive
statistics wil be used to describe the sample and outcome variables frequencies.

Research Questioh. What effect does reactive depression have @i all-cause

rehospitalization and/or all-cause mortality in previously hospitalized HF patients during a
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12 month follow up time period? A multiple logistic regression model wil be used to answer

this question. The dependent vari@ble composite indicating either -ahuse rehgpitalization

or alkcause mortality will be computed as a yes/no outcome. It wil be modeled using the
independent variable depression as measured by C&AS8dds ratio will be calculated to

describe the relationship between varying levels of depressidrthe odds of being

rehospitalized or dying due to any reason. Model assumptions and fit wil be assessed to ensure
the analysis method is appropriate. Simiar individual models wil be buit for mortality and

rehospitalization separately, consideringitervention.

Table 2.

Types of variables and numbers of parameters needed
Variable Type of measurement
Dependent Variables
Al-Cause Categorical
Rehospttalization
Al-Cause Mortality Categorical

Independent Variable
CESD Score Continuous
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ResearchQuestion2. Controlling for demographic _characteristics (face, gender, marital

status, length of time of HF diagnosiscomorbidity index), what social (social support),

financial (income adeguacy, and patient education (preparedness for HF homecare)

characteristics explain the variance of reactive depression as measured by the CBSn

heart failure patients? Multiple regressionwasused to quantify the association between the

variables face,gender, marital statusincome sufficiency, social support, preparedness, years of
having heart failure, and Charlson weighted score) with -OE®rior to the regression analysis,
the datavasassessed to ensure the main assumptions of regression arelutietgn normality,

linearity, independence, nenulicollinearity, andhomoscedasticity

Table 3.

Types of variables and numbers of parameters needed
Variable Type of measurement
Dependent Variable

CESD Continuous
Independent Variable

Race Categorical

Gender Categorical

Marital Status Categorical

Income Adequacy Continuous

Social Support Continuous
Preparedness for HF Continuous
Homecare

Years of having heart failure Continuous
Charlson comorbidities inde; Continuous

ResearchQuestion 3. Does reactive depression have a moderator effect on patient

preparedness and alcause rehospitalization and/or alicause mortality in heart failure

patients? A multiple logistic regression model that includes an interaction of depression and

preparednessvasused to evaluate for a moderator effedhis regression also includea
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categorical variable indicating if the patient had been in the standard care or the experimental
groups. Prior to the regression analysis, the dedsassessed to stre the main assumptions of
regression are met including normality, linearity, independence,;mudiitollinearity, and
homoscedasticity Adjustments for any confounding variables that might influence survival or

HF rehospttalizatonusi ng t he multipl e regression method

wasmade

Table 4.

Types of variables and numbers of parameters needed
Variable Type of measurement
Dependent Variables

All-causeRehospitalization Categorical
All-causeMortalty Categorical
Independent Variables

CESD Score Continuous

Preparedness for HF Homecare  Continuous

Study Limitations

General Limitations of Secondary Analysis

Using data that has already been collected can be a very eficient and useful way to
expand the body of nursing knowledge, but it does present a unique set of challenges. Primarily,
because the researcher did not collect the original data she/he hasgrobae@r how or what
was collected. The researcher was not able to ascertain some underlying issues pertaining to data
colection ands limited to what is available in the dataset as well as where, when, and how it
was collected Boslaugh, 2007) Thed at a may not be able to answer
research questions or contain specific information that the researcher would like to have and they

may need to modify their original research aims to continue the study.
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The research questions ftist study are framed by the conceptual framework ilustrated
in Chapter 1 Figure 2. To address these limitations for this secondary analysis, previous work on
this SMAGCHF data set when the study was at mid completions stage was undertaken. That
previous work gave the researcher experiengéh the instruments, SMACGIF data set, and
using SPSS. There are additonal benefits of this secondary analysis that mitigate the limitations.
Benefits include the SMAQHF trial was a randomized clinical trial, DSM@raial review, data
qualty and integrity, avaiability at The University of Kansas School of Nursing (easy to access
and clarify the variables), and availability of the statistician who was involved in the original
study.

Reactive depression is situai@ and acts on a continuum. In order to explore the degree
and variability or other types of depression (i.e.: Bipolar), additional evaluation would be
necessary. However other studies including SMAETtrial have confirmed that the majority of
HF in depession is situational and are not major depressive disorders (Ell et al,B20@ten et
al., 2010. The CESD has been validated as an effective tool for evaluating reactive depression
in a variety of populations.

The data were collected in a single tisgt which limits the generalization. The setting is
an academic medical center and a regional referral hospite. designation of a regional
referral hospital lends itself to a sicker HF population than you would expectdmmunity
hospital. In adition, many participantsdid not answer the actual income question but all did
answerthe question about income adequatyaseline. Another limitation to this study is that
no direction or causeffect can be drawn from the results. This secondary analysis wil provided

correlational results, which folows the premise of the conceptual framework.
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Ethical Considerations

This study isa secondary data analysis which is considered to be minimal risk research. For
this study there are no direct benefits or risks to the participant. Data wil-iderdiéed and
maintained in a secure manner in order to protect the confidentialitye pétient. All data will
be transferred via encrypted email using The University of Medical Center server only. During
the analysis phase, t he dat a -patectéd cdmputerswitto r e d
a backup copy on the University of Kaas Medical Center server. No copies of the data wil be
stored on any portable electronic devices such as laptops or thumb drives. Institutional review
board approval wil be obtained from The University of Kansas Medical Center prior to
conducting anyasearch.

Summary

A descriptive correlational design wil be used to test the research questibssis a
secondary datanalysis of the SMAEHF Trial data. The sample for this study wil be inclusive
of all participants (n=198gnrolled inthe trial. Each participant completed the full battery of
instruments during the defined intervals over anishth time period. Logistic regression
analysis wil be conducted to answer research question 1, multiple regression for research
question 2, and multiple geession with an interaction effect wil be conducted to answer

research question 3. Moderator effects wil also be explored between depression and the other

variables.
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Chapter IV
Findings
The purpose of thisstudy is to examine the moderating effeof depression on all
cause rehospitalization and mortality in HF patients for 12 months following an index
hospitalization for HF.Three research questions were devised to fully explore the purpose.
This study addresses the following research questions
1. What affect does reactive depression have oitalise rehospitalization and/or-edluse
mortality in previously hospitalized heart failure (HF) patients during -en@@th follow
up time period?
2. Controling for demographic characteristics (age, gendee, marital status, length of
time of HF diagnosis, Charlson comorbidity index score), what social (social support),
financial (ncome adequacy), and patient preparedness for HF homecare characteristics
explain the variance of reactive depression as meddwy the CED in patients with
HF?
3. Does reactive depression have a moderator effect on patient preparednessaase all
rehospitalization and/or aflause mortality in heart faiure patients?
Description of Sample

The study included ata rom198sibjects with araverage agef 62.3 years (SD = 13.2)
Forty-three percent (87) of subjects identified their raceAfican American (Tableb). Slightly
over half of the participants (51%) were not rehospitalideding the course of this study. The
median baseline CEB score was 7.5 (range = 0, 28). Eigtityee (41.9%) participants were
married. Over 61% of the participants were male. The average Charlson Comorbidity Index

was 6.65.The median number of gesall participants had been diagnosed with heart failure
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was 23. The control group medianumber of years diagnosed was 7 whereas the treatment

group median was 3.39.

Table5.

Demographic and Clinical Characteristics Nof 198 Subjects

SMAC-HF  Standard of
Overall .
_ Intervention Care
Subject Cheacteristic (n=198) (n=92) (n=106
Age (n years) (mean, SD) 62.3 (13.2) 62 (13.1) 61(13.3)
Male Gender £, %) 122 (61.1%) 69 (75%) 52 (49%)
Race African-American (, %) 87 (43.9%) 35 (38%) 52 (49.1%)
Caucasianr(, %) 105 (53%) 52 (56.5%) 54 (50.9%)
Native American or Alaska 2 (1%) 1(1.1%) 1 (.9%)
More than one backgrour 4 (2%) 4 (4.3%) 0
Marital Status Married ), %) 83 (41.9%) 40(43.4%) 42(39.6%)
Widowed 6, %) 30 (15.2%) 15(16.3%) 14(13.2%)
Divorced (, %) 45 (22.7%) 28 (30.4%) 17 (16%)
Separatedn %) 10 (5.1%) 5 (5.4%) 5(4.7%)
Never Married 1§, %) 30 (15.2%) 17(18.4%) 13(12.2%)
Charlson Comorbidity Index (mean, SD 6.65 (2.83) 6.0(2.6) 7(3.0)
CESD Score (median, range) 7.5 (0, 28) 7 (7.0) 8 (6.0)
Years since HF diagnosis (median, rani 2.3 (0.01, 38.76)  3.39(6.2) 7(8.9)

Depressed (CESB 16)* (n, %)
A: Radloff, 1977

48 (24.2%)

21 (22.8%)

27 (25.5%)

Research Questions

Question 1 Whataffect does reactivdepression have on athuse rehospitalization and/or all

cause mortality in previously hospitalized heart failure (HF) patients during-ad2th follow

up time period?

Mortality rates were relatively low throughout the duration of this study. In tokali8

participants died during this study. Of those that di&hall CESD scores of 16 or less
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Rehospitalization however was more common effecting 97 participants. Ofthose 97 participants
with rehospitalization events 67 of them had CESD scores of 16 orAetstal of 68

participants with CESD scores of 16 or less experienced at leasthamyitalization and or

death.
Table 6.
All-cause mortality and rehospitalizats by Depression
CESD
<16 >16
Not Depressed Depressed
(n=150 (n=498

All-cause mortality and/or hospitalization, €6) 68(45.3%) 30(62.5%)
All-cause mortality r{, %) 15 (10%) 3(6.3%)
All-cause rehospitalizatiom,(% 67(44.7%) 30(62.5%)
# of 12month rehospitalizations (median, range, S.D.) 00, 0610, 1.8 1,07,1.7
Table 7.
Model Information for Research Questions

Odds Ratio  95% CI p-value Wald
Model 1: Composite 1.061 1.0151.110 .009 6.804
Model 2: Mortality 1.033 .9631.109 .364 .823
Model 3: Rehospitalization 1.061 1.0151.110 .009 6.8

The logistic regressiommodelrelatihg CESD to the composite outcome otalise death
and/orrehospitalizationshowed the odds of rehospitalization and/or death due to any cause
increased by 6% (OR =1.085% CI=1.015, 1.1} for every oneunit increase in CESD. In
addition, 4.7% of the variation in the outcome can be described by changeSIn(@& | 8= ¢
6.804,df= 1,p = 0.009). Goodnessf fit was confrmed using thelosmer and Lemeshowest(p

= 0.7)(Shaw and Barnwell, 2003)Vhen investigated individuallythe bgistic regression model
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relatihg CESD to akause mortality showed the axldf death due to any cause increased by 3%
(OR =1.0395% CI=0.963, 1.109for every oneunit increase in CESD. When looking at
mortality alone, only 0.9% of the variation in the outcome can be described by changes in CESD
(Wa | 8=.883 df = 1,p=0.364). For akcause rehospitalization, the odds increased.846
for every one untt increase in CESD (OR =1.061, 95% CI = 1.015, 1.11) and CESD was found
to explain 4.7% of the variation in the outcome.

In summary, CES D was shown to increase tbedsof rehospitalization anthe
composite variable (rehospitalization and/or deditgly due tothe strong relationship with
rehospitalizationand depressionFurther for every onenit increase in CE® score the odds of
rehospitalization increases byB86. This was also consistent with the composite variable which
includes allcause rehospitalization and mortalityAs mortalty alone did not increase the odds
of rehospitalization and/or death. Tiee of mortality was very low8.1%) in this study
population which may contribute to the findings
Question 2 Controlling for demographic characteristics, what social, financial, and
preparedness characteristit®lp explainvariation inreactive depression in patients with HF?
The depressed and nondepressed group both identified as having high percentages of someone to
listen 67.3% and 66.6% respectfully. The social support someone to help also included high
percentages of perceived support 68.8% and 70%. é@waquacy percentages were also
similar between groups. Always have enough or a litte extra 39.6% and 47.4%. The
nondepressed group had the highest percentage
ends meetodo at 25% cgoupa 18%.Breparednesshicemartge thead s s e d
failure care very well was 50% in the group with CESD scores less than 16 compared to 32% in

those scoring 16 or higher.
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The analysis of variance table further confrms that neither the first model (demographics
alone) nor the second model (demographics and social support, income sufficiency, patient
preparedness, and reactive depression) predicted scores. None of terprédihis analysis
were significant. Neither model was deersghificant; model 1 pvalue .08and model 2p

value 848.

Table 8.
Model Summary for Research Question 2

R R? Adj. R? Std. Error F Change  Sig

Model 1 222 .049 .024 6.46 1.973 .084

Model 2 227  .056 .011 6.52 1.234 .848




Table 9.
Social, Financial and Preparedness Characteristics by CESD.
CESD
<16 > 16
(n=49 (n=150
Social Support (Someone to listen) 2.02 2.21
1= No, not at allrf, %) 3(6.3%) 13(8.7%)
2 = Yes, a little 1, %) 4(8.3%) 14(9.3%)
3 =Yes, somen, %)  9(18.8%) 21(14%)
4 = Yes, quite a bitrn( %) 7(14.6%) 45(30%)
5 =Yes, enoughn( %) 25(52.1%) 56(37.3%)
Sccial Support (Someone to help) 1.90 2.13
1= No, not at all rf, %) 1(2.1%) 10(6.7%)
2 = Yes, a little 1, %) 4(8.3%) 14(9.3%)
3 =Yes, somen %) 10(20.8%) 21(14%)
4 = Yes, quite a bitr( %) 7(146%) 45(30%)
5 =Yes, enoughn( %) 26(54.2%) 60(40%)
Preparedness 21.66 27.27
1= Notat all , %) 1(2.1%) 3(2%)
2= Not toowell (n, %) 3(6.3%) 8(5.3%)
3= Somewhat welr{, %) 6(12.5%) 40(6.7%)
4= Pretty well 6, %)  14(29.2%) 50(33.3%)
5= Very wel (n, %) 24(50%) 48(32%)
Income Adequacy 2.28 2.44
1=Canodt endsareatrn, %) 12(25%) 27(18%)
2 =Just enoughn{ %)  16(33.3%) 51(34%)

3= Litle extra f, %)
4 = Always have extran %)

13(27.1%)
6(12.5%)

49(32.7%)
22(14.7%)

57
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Multiple regression analysis confrmed that the proposed model was not predictive for
depression in heart faiure patients.
Question 3Does reactive depression have a moderator effect on patient preparedness and all
cause rehospitalization and/ail-cause mortality in heart failure patients?

To determine if depression has a moderator effect on the relationship between
preparedness and the outcome variables (mortality and/or rehospitalization) a regression analysis
was conducted. The analysis veamducted in three steps to individually assess for moderation

in all three of the outcome variables.

Table 10.
CESD Moderation Effect
B Std. Error Z Sig.
Preparedness and Mortality .01 .04 3 .76
Interaction Effect -.00 .00 -.76 44
Preparedness and Rehospitalizatiol -.00 .02 .05 .95
Interaction Effect -.00 .00 .59 .55
Preparedness and Composite .00 .02 A 91
Interaction Effect -.00 .00 .56 .57

The first model included preparedness as the predicB& D as the moderator, and
mortality as the outcome. The model was not significant andZHE not have a significant

moderating effect on the relationship between mortalty and preparedness (p=.44).
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The second model included preparedness as thectoredCESD as the moderator, and
rehospitalization as the outcome. The model demonstrated a significant relationship exists
directly between CE® and rehospitalization (p=.04). CHEBhowever did not have a
moderating effect on the relationship betwgeaparedness and rehospitalization (p=.55).

The third model included preparedness as the predictor; IL&Sthe moderator, and the
composite variable (rehospitalization and/or mortality) as the outcome. The model was not
significant and CES did not hae a significant moderating effect on the relationship between
the composite variablép=.57) A significant relationship was found with CESand the
composite variable directly (p=.03).

In all three models depression as measured byDQHHE not havea moderating effect
on preparedness and the outcome variables. Depression did continue to demonstrate a significant
relationship with rehospitalization.

Summary

Logistic regression, multiple regression, and moderator analysis were conducted to
address theesearch questions. These analyses demonstrated that depression consistently has a
significant relationship to rehospitalization. On the other hand, depression did not have a
significant relationship to mortality. In addition, depression did not hawederating effect on
the relationship between preparedness and the outcome variables (mortality and/or

rehospitalization).
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Chapter V

This chapter presents discussion of the significance of the study, characteristics of the
sample and research findingbased on each of the studsgriables Findings wil be discussed in
relationship to current literaturdn addition, imitations of the study, recommendations for
further research, and conclusions are included.

Substantial lterature drresearch existéito the effects of depression in patients with
cardiovascular disease. Whie previous research supported the conclusion that depression can
inluence clinical outcomes in patients with heart faiure, the exact nature of the influence has not
been clear.Limited researclwas found in the lteratur¢hat directly assessed the effect of
depression on all causehospitalizationin heart faiure patients. This study examined the
relationships between depression and social support, depression and prepadsgmession
and income adequacy, depression andhdeatd depression amad causerehospitalizatio nusing
the Chronic Care Model (Wagner et al., 2004) as a guiding model. A more in depth
understanding of the relationships between these variableseissaeg to develop fettive
protocols to reduce aflauserehospitalizationand mortality in heart faiure patients.

Significance of the Study

Heart falure management designed to improve survival and reduce all cause
rehospitalizationis an area of focufor many acute care hospitals, legislators, and healthcare
providers. In fiscal year 201fe Affordable Care Act establshed the Hospital All Cause
RehospitalizationReduction Program. This program redu€enters for Medicaid and Medicare
Services CMS) payments to hospitals that have excess all celsespitalizatios defined by
the RehospitalizationReduction Program. The program affects patients widpitad discharge

dates beginning on or aft€@ctober 1, 2012. Heart Faiure was one of tts fhreediagnosesto
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be included in tk CMS program. The Hospital Al Caus&hospitalizatio;m Reduction

Program defines all causehospitalizationas any unplanned all causshospitalizatio nwithin

30 days of alischarge(CMS, 2015).The all causeehospitalizationpayment adjustment is
calculated based on rehospitalizaponrt aatl ibos (eax cneesass ua lel ocf
performance compared to the national average that is risk adjusted) eyealriod. The
repaymentpenalty staed at a maximum of 1% and has increased tmBMedicare DRG

payments

The impact of the repayment penalty was significant to the site of this stimyfirst
penalty repayment year resulted in the hospital having a .38 penalty on 75 million alolars
Medicare revenue, the Kansas average penalty is .4thandtional penaltyis .61. This .38
penalty related to an estimated $360,000 potential loss of revenue annually atthe 1% penalty rate
(Marting, 2016). The financial impact of not addressingcaliserehospitalizationrates is

prohibitive to remaininga fiscally viable organization.

The findings of this study add to the body of knowledge regarding the relationship
between heart failure, depression, and all caelespitalizationand/or mortaly. The
American College of Cardiology and AHA-hospital process indicators do improve quality of
care but surprisingly do not improv@verwhelming disease amdhospitalizationrates (Desai &
Stephenson, 2015). Even with the growing motivation to improve heart failure outcomes, there
is insufficient understanding of what modifiable variables directly impact all cause
rehospitalizationand mortalty. This study directly contuies to the breadth of knowledge

surrounding heart failure outcome indicators and their potential interaction variables.
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Characteristics of the Sample

Participants in the study were recruited after being admited to the hospital for acute heart
failure deompensation. There were 198 patients with class 3 or 4 heart faiure, which is the
most severe classification of the disea3ée racial distribution of participants asselfreported
as follows 43.9%African American 53% Caucasiarl% Native Americanand Alaskanand
2% reported more thanracebackground. The racial and ethnic malge of the samplavas
likely due to geographic location of the studihe sitewaslocated in a majometropolitanarea
in the Midwest. The city data reported a raci@keup of 39.7%Caucasian 28.5% Hispanic,

25.8% African American (Citglata.com, 2015). The faciity has a large referral base from the
surrounding subudmn and rural areas that mdave contributed to the increased percentage of
African American andCau@sian participants.

Overall most of the participants were well educateith 63.5%reporting that they were
college graduates or had completed some colege. Three percent of the participants had
completedformal educationup to the 8 grade. The abilty to read and write tHenglish
languagewas one of the inclusion criteria for the stusshich many Spanish speakers did not
meet. Reading mclusion criteria may have skewed the results favorably towards those that are
more educated. Would be necessary to evaluate the screening results to determine the percent
of participants excluded based on abilty to réeEnglish language

Genderbias has existed previously in cardiovascular research (Wenger, Z6&@jer
was further vadlated as an outcome modifier in this study. Depression has been shown to be a
strong predictor of early mortality in a recent longitudinal study in Amsterdam. The Amsterdam
prediction was compounded if the men reported being depressed and lonely (Hahvexda

2016).Depression producgsroinfammatory factors, hypothalaraituitary axis, autonomic



63

nervous system, and metabolic factaray also contribute to worsening chronic ilness Katon
, 2011) The lterature also confirms that outcomes vagyween male and females (Otten,
2013). This study sample was comprised 6df.1% maleand 38.9% female. Aalysis of
Variance indicated significant variance exists between gengtetwo of thevariables: length of
years diagnosed with heart failufe35 and income(.008. Joffe et al. (2013) reportehrt
failure patients are living longer than in the last 10 ye#ine findings regarding income
sufficiency were consistent with 2013 US Census Bureatadehich reported females receive
less income than ales (US Census Bureau, 2015pecifically in this samplewomen reported
sigrificantly less income, greatetepression, and were dimged with heart failure later than
their male counter partsiomen have also been shown to be treated avitilepressaa more
than men. Treatmentith antidepressant therapy has been shown to increase mortality in heart
failure patients (Vean et al., 2011).

Depression was identified in 35 of the participants. Depression was identified based on
CESD scores. Prevalence of depression in studgrticipants was relatively lowith about
17.7% of participants scoring 16 (the cutoff point) or higher. The mean[C&®re was 8.94
(S.D. 6.554).Clinical depression has been shown to be present in over 20%eotpatith
heart faiure (Rutledge etaR006). Reactive @pression was measured with the EEScale in
this study. The CE® measures depressive symptoms 1 week before the completion of the
scale. This CES D scalewas found reliable and valid in thsample. However, this measure of
reactive depression versus psychiatric depression measuneg persons with heart failure may
need additional evaluation.

Depression is a common comorbid condition that increases in prevalence as heart failure

severity increases (Sulivan et.aR004). Prevalence of depression varies significantly between
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studies. Variability can be contributed to how depression is operationalized in each study. A
review of the literature conducted by Chapa et al. noted prevalerdepiassion between 23.8%
to 67%in inpatients with heart failure and 16.7% to 70fooutpatients with heart faiur¢2015)
The studies reviewed used a variety of instruments and techniques to assess for depression.
Angermam et al., found that depressi was prevalent -8 times more in the heart faiure
population than the general population (201These factorsmay contributeto the wide range of
depression scordsund in this study(Chapa et. al., 2014).
Discussion of the findings

The main studyaim was to explore the etbnships among mortality, -ahuse
rehospitalization and depression in patients with heart faiure. A secondarya#nto evaluate
the above mentioned relationships in the context of patient prepardodnessnaging heart
failure and social supportThe third aim was to understand the moderating relationship
depression has on patient preparedness and among mortalty andaoisallrehospitalization.
Developing education, intervention, and clinical programs to promotenipatanagement of
their depression may help reduce aduserehospitalization The findings from this study offer a
guide for future research on thdatienship of depression on-aluserehospitalization
Discussion of findings by research questio

Question 1:What effect does reactive depression have on-chake rehospitalization
and/or alkcause mortality in previously hospitalized HF patients during a 12 month follow up
time period?

The bgistic regression mod&assignificant for depression as a predictor of all cause
rehospitalizationand mortality (p=.009. Depressionmproved themodel predictability of an

event of all causeehospitalizationand mortality by 6.8%6. Further, dr every oneunit increase
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in depresion as measured by CHY the odds of altauserehospitalizationand/or death
increaseby 6.8%. However, thedgistic regression model was not significant for depression
being a predictor in mortality aloneYet, the logistic egresgin model was sigicant (p=.009
for depression as a predictor in all catsleospitalizationalone. The model improved the
predictability of a event by 6.5%. For every eneit or onepoint increase in the CESD scpre

the odds of all causeshospitalizationincrease by 6.1%.

Question 2Controlling for demographic characteristics, what social, financial, and
preparedness characteristibelp explainvariation inreactive depression in patients with HF?

The relationship between depression, social suppod patient preparedness was not
significant with/without controlling for demographicsThe number of variables potted inthe
muliple regressioranalysis has the potential to minimize/suppress a potential relationship.
However, the number of variablesompared to the ¢ acceptable in this study (Slinker &

Gantz, 2008

Question 3: Does depression havemoderator effect on patient preparedness andalise
rehospitalizationand/or alkcause mortalit§

Depressionas measured by CHS, did not have a moderating effect on preparedness
and nortality (B=-0033,p-value 0.4), preparedness and all causbospitalization (B=0018,p-
value 0.5), or preparedness and thengmsite (B=.0017,p-value 0.5). The model did
demonstrate that CEB has a significant direct elonship between CEB and alcause
rehospitalization(p=.04) ard the composite variablef al-cause rehospitalization and/or

mortality (p=.03).
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According to Hayes and Mathes moderator effect, also called ateraction, povides
greaterdepth of understanding between variables than just testing for simple bicaiage and
effect. Exploring alvariables that effect a variable strengthens the knowledge obtained during
testing (Hayes and Mathes, 2009).

The Analysis ofVariance Table further confrms that neither the first model
(demographics alone) nor the second model (demographics and social support, income
sufficiency, patient preparedness, aedctive depressiprpredicted mortality and/or
rehospitalization None ofthe predictors in this analysis were significant. Neither model was

deemed ignificant (model 1 pvalue 0.1 and model 2-value 0.3).

Study Limitations
Multiple study limitations were identified during the course of this research. Limitations
were found in the areas of sample size, stldgign, analysis techniqustrumentation and
generalizability The limitations should be taken into consideratwhen evaluating the
outcomes and findings of this study. The existing limitations do not distract from the value of

the findings but rather serve as a foundation for future studies.

Limitation of Sample

Sample size was one limitation of thiedy. Thesample size wasdequate to meet the
minimum requirements of the data analytidsit it could have contributel to the inability to
assess significant relationships or interactions specifically as related to mortality. In this study
sample during the timefme the data was collected, we had a small number of deaths (18 in
total) that may have contributed to meignificance. The study population had an 11% mortality

rate, which is consistent with the hospital and national average for mortalty.
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Limitations of Study Design

The dudy design was a secondary analysis, whiflred many benefts. Howevehere
are inherent limitations to all secondary analysis that were present in this $helydataset had

already beerleanedand the individual itemserified by second datentered.

Instrumentation Limits

In addition, the datdid not have théndividual itemdetails from depressiorbut rather
subscale and scale scor&is prevented the abilty to evaluate any relationships within an
instrument item scoreto the outcomes.Previous conclusions regarding the validity and
reliability of the instrumentsvere obtained from the parent studfs a secondary analysis, it
was not possible to request additional informatiarclarification from subjectparticipants. In
order to maintain the expectations of the parent study protocol, this research was limited to the

timeframe of the parent study.

Preparedness scores appeared to have a ceiing effect. The majority of scores indicated a
high degree of preparedness regardless of group enrolment in the parent study. A new inventory

to measure this variable may be necessary to further assess alpot&tibnship.

This researcher was surprised that depression did not appear to have a relationship with
preparedness. It wasiticipated that depressed participants would report being less prepared to
manage their heart failure. The preparednese ss&ld in this study measures how prepared
patientsrate their abilityto manage heart failure. The study site is recognized by AHA for heart
failure quality of care. Perhaps this population is provided more resources thgendhnel
population. Anothe consideration that may have impacted patient preparedness scores was the

quality of standard care of all participants. As part of the study all participants were given a
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standardized heart failure DVD to watch. This DVD has been proven to be of lafly god
an effective teaching togmith et. al, 2014)t is reasonable to assume that this level of patient

education may be above the standard education provided to patients. This may have increased

the perception of p aotthe hetarbfgilureHeae falare sd ness t o

progressive disease and this nsaperseddhe impact of how prepared the patient is to manage

it.

CESD overall score was higher in womémn men.The mean score for women was
10.08 compared to men who hadh@an score d8.23 p-value =05). The cubff that wasused
to identify a participant as depressed &ascore of greatethan 16 It may be beneficial to
evaluatein this specific population if this metric is relevantSome research has been found to
use acut off score ofl1to identify persons with mid depressiovhen usingthe CESD 10
(Miller, et.al., 2@8). Depression is known to increase as daily function, extfatigeile and
breathlessness increases regardiddow well prepared or how much the patient knows about

managing their ilness.

Study Generalizability
Study generalization was evaluated using the three generalization models described by
Firestone, analytic, transferability, and statistical genataim as described (1993). The ability
to replicate findings adds to the body of

(Polit & Beck, 2010).

kno
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Analytic generalizabilityis the process of reviewing and integrating the depth of the data
within the breadth of the overarching theory. In other words, how well do the individual findings
support the overarching research conclusions?

The gatistical generalizability of the study is imited to the sample being selected from a
single tertiary academic hda center in the Midwest. Academic hospitals consistently have
patients with higher CMI (Case Mix Index) than community hospitals. One could conclude that
these participants from this academic medical
failure patient. The intial study recruited participants after a hospital admission. It is worth
considering if the results could be replicated or would they change if the study was conducted on
patients prior to an admissionThe study group had a recempatient hospital encounteéhus the
severity of their heart failure was controlled.

The setting and sample haveebhadescribed in detal and méethe cr iteria of a
descriptiono, which provides a basis for rese
The study sites heart faiure qualty measu@smortality is no different than the national rates
(CMS Hospital Compare, 20L5Mortality rate 11.6%or heart faiure patients specifically.
Transferability is the abilty to take the findings @fstudy and use it in a different tsg or with
different usergLincoln & Guba, 1985).

The hospital site for this study pappates with American Heaks s o c | @Get Withn 6 s
The Guidelines for Heart Faiure (GWTIEF) and has been recognized for repeated excelence
in providing compliant evidence based céfewel, 2016) GWTGHF is a program to promote
best practice treatmentith the management of heart faiure patienihe research sites strong
adherence to GWTGBIF may have contributed to the overal outcomes of the study participants.

This level of evidence based care complance may decrease the studies generalizability.
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Implications

Depression is a comorbid condition that is highly prevalent in patients with heart failure.
In addition, recent research from the Nefdondelag Health Studguggests that depression may
also be a risk factor for developing heart fail(gustad et. al., 2014)The causal relationship
between heart failure and depression is not well understood. This study confirmed that
depression has a direct effect on all caed®spitalization For every one point increasen the
CESD scale therisk of being rehospitalizedhcreased b¥.8percent The findings suggest that
by reducing CESD scores we can reduce the number of hospitalizations a patient
experience Depression has also been linked to reductiorefiorted seitare (Kessing teal.,
2016). Depression may be linked pworcompliance with medication, decreased provider
contacts, less exercise, excess dietary sodhtake andlack offu shotsbut the current

research findings do not provide conclusive cause.

The study hasmplications for healthcare providers, healthcare leaders, heart faiure
patients, legislature, and researchers that are interested in decreasing atlwamtalization
and mortality in heart failure patients. Although a statistically significant relationship was not
found between: depression and mortalty, preparedness and mortality, and preparedness and
depressiorthe findings provide insight into the impact of degi@s on rehospitalization
Providers and hospitals must assess for depression in the heart faiure population and provide
effective treatment. Treating the symptoms and pathology of heart faiure alone is inadequate to
improving outcomes in this poput.

A significant relationship was identified between depression and all cause
rehospitalization The relationship between depression and the composite variable (all cause

rehospitalizationand mortalty) was also significantHowever, it appears that the explained
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variability wasdue to all causeehospitalizabn and not mortality This further supports the
strength of the relationship between depression and rehospitalization.

Suggestions for Further Research

Depression exists in multiple statand on a continuum as such there are a variety of
instruments that measure depression. Research that explores the impact of depression in its
various forms could provide additonal meaning. Specifically, healthcare literature has presented
an increasethat compareCES D and PHQ9results as these measure different variables
(Bowdenet al., 2011)The body of heart failure knowledge would be enhanced and create
increased transference of data if consensus could be reached on which depression assessment

wasmost appropriate for this population.

A folow up qualtative study that explored what the main concepts preparedness, social
support, depression, and income sufficiency mean to the patient would provide insight into
effective interventions. The bgaf research surrounding heart failure and depression has not
accepted a fAgold standardo assessment tool .

does not support direct comparisons.

This study confrmed that reactive depression has aoraaifp with rehospitalization.
What is not known and needs further exploration is the impact of the healthcare team on that
relationship. Would the healthcare teams?o
manage depression effect the relatiip between depression and rehospitalization? Further
understanding of the variables that impact this relationship wil promote the development of

strategies to improve outcomes.
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Another meaningful study is a longitudinal time study analysidepfessin in heart
failure patients Idealy the first assessment would ocasrinitial diagnosisin the outpatient
setting prior to an acute hospitalization, which would evaluate the modulating effect and reactive
depression throughout the context of a chralgease statdNow that the parent study is
complete and all the data is available for evaluatiorther exploration on the causes or

rehospitalization and their relationship to depression wpudvide valuable knowledge

Summary and Conclusion
This secondary analysis was conducted on the data from a large NIH supported study.
Multiple analyseswere used to explore the variation of depressi@urrelation tests were
conducted to test the correlations among the main study variables, whichcatesiguport,
income adequacy, l@arlson comorbidity, depression, and heart failure preparedness, and various

demographics.

Logistic regression analysis was done to test the relationship between reactive daepressio
and allcause rehospitalizatn and/or alcause mortality. A multiple regression analysis was
conducted to assess the relationship between depression and social support, depression and
income adequacy, and depression and patient preparedness whie controlling for demographic
characteristics (aggender, race, marital status, length of time of HF diagn@igrison
comorbidity index scoreDepression waposttively correlated with heart failure afause
rehospitalization. For every single increase in the {-DE®ore Evel of depressigntherewas a

6.8% increase in the odds of being readmitted.

The findings regarding the nature of the relationship among the study vasablesrted

the concept that depression is prevalent in heart failure patients and impacts rehosptalization
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Wa g n e r Gis CafeModel provided a substantial foundation for the relationships tested and

the recommendationsn this study. This included the interplay between the community,
individual, social support, and treatment impacts outcomes. This study was notrabledte

the relationship between depression and mortakpwever,the moderation effect depression

has on the relationship between all caw®spitalizationand heart failure preparedness had not

been tested before.

Heart failure is a conditon that effects over 5.8 milion Americans aiot®mgified in
evey ninth death certificates annually (2888 deaths{Mozzafarian et,al., 2016)Heart failure

was determined to be the underlying cause in 20 percent of thales.dThese statistics have

remained consistent over the course of muliiple decades. Heart Faiure accounts for the primary

diagnosis in over 1.02 million heart failure admission annually in 2010. The number has not
changedsignificantly from2000 when1.008 million (Mozzafarian et,al., 2015)At this pace
achieving The AHA I mpact Goal Aito iIimprove
20%, while reducing deaths frooardiovascular diseasend stroke by 20 %0
daunting task. This expttion has been setin the presence of a known aging popu&imet.

Al., 2013) The State of Aging and Health in America 2013 report estimates the American

population greater than 65 years of age is expected to exceed 75 million in the next 25 years.

This is double the current 65 aallier population (CDC, 2013). Incidence cdirdiovascular
related deathises naturally as a part of the aging process. It is rabboto assume that heart

failure incidence wil rise with the growing population.

Patents with cardiac diseases have been shown to have an increase incidence of

depression. Depressias thought to have a relationship with heart faiure mortality, but that was

not validated with this studyThe parent study included consultation with a Psychiatric Clinical

t he
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Nurse Specialist. This intervention may have contributed to the low depression and high
preparedness score€.omplex relationships exist between heart failure demographics,
preparednesssocial support, and income adequacy. The research supports that differences exist
in the outcomes and efficacy of treatment dobsn gender, African American race,

socioeconomic statuselscare ability, and social support. These relationships, the caiugey

disparities, and the impact of depression on the heart failure population are not fully understood.

An essential component of managing heart failure is reducing all cehespitalization
and uttimately reducing mortality. It is essentialeigplore and understand the contributing and
causal variables in order to improve heart failure outcon@&®ating meaningful interventions is
essential to addressing this issue, researching contributing variables that can be modified such as
preparednesanddepression is one potential strategddditional, research is warranted to

further confrm the findings a@hexplore additional findings.
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The University of Kansas Medical Center

Human Research Protection Program

July 1, 2013

Project Title: Factors Associated with All-cause Re-hospitalization and Mortality in
Patients with Heart Failure

Investigators: Carol Smith, PhD, RN, FAAN
Renee Walters, RN, MSN, CCRN, FNP

Department: School of Nursing

Determination: Not human subjects research

Dear Investigator:

Thank you for your submission. This letter certifies that the above referenced project has been evaluated
by the KUMC Human Research Protection Program (HRPP). The HRPP has determined that your
proposal does not involve human subjects.

Your project involves secondary analysis of data obtained from the IRB-approved study SMAC-HF. You
will examine the effect of reactive depression on all-cause re-hospitalization and mortality among the
subjects who participated in SMAC-HF. Because the data were not collected for your current research
project and because they are being provided to you in a way that does pot allow for individual
identification, your project does not constitute human subjects research. It should also be noted that topic
of your research was covered under the original IRB approval for the parent study. For these reasons,
your project does not require review or oversight by the KUMC Human Subjects Committee.

Please note that if you revise your activities to interact directly with human subjects, or 1o obtain
identifiable data, you should contact our office immediately. Also, you must notify our office if you
inadvertently leam the identity of a study participant, or, for previously unforeseen reasons, you believe
that it is important to identify an individual. If this were to occur, the HRPP would re-evaluate your
project’s regulatory status.

Very truly yours,

Karen Blackwell, MS, CIP
Director, Human Research Protection Program

Mail-Stop 1032, 3901 Rainbow Blvd., Kansas City, KS 66160
Phone: (913) 588-0942 Fax: (913) 588-5771 kblackwe@kumc.edu
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IDCODE TCODE 01

Tell us a little about you. Please Circle the number that best describes you.

1. Are you male or female? 6. What is your current marital status?
MAMSE... ..o a1
___ Male Female , VWIAOWEE. ... . oo v ionino=s
BT T s RS SO N R
2. In what year were you born? SEOREERIR . i ons o csmnsmmennre | B
Never married......................... 5
3. Do you have a Hispanic or Latino 7. Do you have children under 18 for
Ethnic Background or Spanish origin? whom you have caregiving
(Cuban, Mexican, Puerto Rican, South responsibilities?
American, Central American or other
Spanish culture) Yes; Nog
Yes; Nog 8. Counting yourself, how many people
live in your household? people

4. What is your race?
9. Are you currently employed for pay?
1

American Indian/Alaska Native... 1 No...
Asian... S Yes e
Native Hawauan/Other Pamf ic IF NO Are you retlred'? ................ 3
Islander... : S IF NO: Are you on disability?....... 4
Black or Afncan Amencan ......... 4 IF NO: Disabled and retired?....... 5
White... : 5 IF YES: How many hours/week?
More than one race.. . B
Other........ o 10. What kind of work (occupation)

have you done most of your working
5. What is the highest grade in school life?
that you completed?

Completed 8" grade or less...... 1 11. Please circle each type of health
Some high school................... 2 insurance you use.

Completed high school............ 3 Private-employment based... ... 1

Vocational/community college... 4 Private-direct purchase ........... 2

Some college... 3 Srnas - Medicare... e

Completed college or more ......... 6 Medicaid... : !

Military (eg VA/Champus) ...... 5
Other (Please list)... e e o
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IDCODE TCODE 01 ."\
CESD ,\
We are wondering about how you have felt over the past four \

weeks. Using the scale below, circle the ONE number that best
describes how often you felt or behaved this way.

Less than 1
day of the

During the past four weeks, how often have you:

1-2 days of the
week

34 days of the
week

5-7 days of the
week

1. Felt depressed. 0 1

N
w

3.  Felt your sleep was restless. 0 1 2 3

5. Felt lonely. 0 1 2 3

7.  Enjoyed life.* 0 1 2 3

9.  Feltthat people dislike you. 0 1 2 3

11.In gast three months, have you had times when you were unhappy, sad, gloomy,
depressed, blue, hopeless, or discouraged? If so, please write about the things that made you feel
this way. **

Note to interviewer: Proceed to Depression/Suicide Protocol and contact Noreen if either of the following occurs: 1) Total
score is 20 or greater (*when scoring, reverse the positive statement items # 4 (Felt happy) & #7 (Enjoyed life), meaning
0=3, 1=2, 2=1, 3=0); 2) Answer to item #1 (Felt depressed), #5 (Felt lonely), or #8 (Felt sad) is 3 (5-7 days of the week).
**Coding: CE11 ____ 0= No comments; 1= Comments

CE 11A 0 = No sadness or feelings of discouragement, etc_; 1 = Yes
CE11B
|:| |:| I:' D I:l Enter code(s) from coding list
Was Noreen Contacted? Yes; Nog For Official Use Only



ADCODE TCODE 01

_ We know that people feel well-prepared for some parts of home care, and not as well
prepared for other parts. Circle the number that best shows how well prepared you
feel you are to do the following, even if you are not doing that type of care now.

PERRIEEY Not | Not |Some | Pretty | Very
atall | too | what | well | well
well
1. How well prepared do you think you are 0 1 2 3 4

now to take care of the physical parts of
managing heart failure at home?

2. How well prepared do you think you are 0 1 2 3 4
now to take care of the emotional parts of
managing heart failure?

o

e & :
2P 3
]
lb X

4. How well prepared do you think you are 0 1 2 3 &
now for the stress of managing heart
failure home care?

6. How well prepared do you think you are 0 1 2 3 4
now to handle emergencies that involve
heart failure?

e

8. How well prepared do you think you are 0 1 2 3 4
now to manage your heart failure?
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1D Code TCode 01

INS & INC

Tell us a little about you. Please Circle the number that best describes you.

1. Do you have insurance that pays for your medication?

Yes; Nog

2. If Yes, how much of the medication cost is paid by insurance? (Circle one number)

None Some Half Most All
1 2 3 4 5

3. In the past 3 months, did you stop using medication because of the cost?*

Yes, Nog

4. Which of the following statements describes your ability to get along on your monthly
income?
Circle the number that best describes you.

| can't make ends meet................c.vveeeeee
| have just enough, no more............ ........
| have enough, with a little extra sometimes...
| always have money left over..................

HBOWON -

*3.1 If answer to question 3 is “yes,” read subject the script for “Response to SMAC-HF Subjects
who have Discontinued Taking Medication due to the Cost,” then complete the form on the next
page.

Time Stopped: Total Time Questionnaire:

Minutes

15
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