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Abstract

Background—~Preventing hospitalization and improving event-free survival are primary goals of
heart failure (HF) treatment according to current European Society of Cardiology guidelines;
however, substantial uncertainty remains in our ability to predict risk and improve outcomes.
Although caregivers often assist patients to manage their HF, little is known about their influence
on clinical outcomes.

Aims—To quantify the influence of patient and caregiver characteristics on patient clinical-event
risk in HF.

Methods—This was a secondary analysis of data using a sample of Italian adults with HF and
their informal caregivers (/7= 183 patient-caregiver dyads). HF patients were followed over 12
months for the following clinical events: hospitalization for HF, emergency room visit for HF or
all-cause mortality. Influence of baseline caregiver- and patient-level factors (patient and caregiver
age; dyad relationship type; patient NYHA Class, cognition, and comorbidities; and caregiver
strain, mental health status, and contributions to HF self-care) on patient risk of death or
hospitalization/emergency room use was quantified using Cox proportional hazards regression.

Results—Over the course of follow-up, 32.8% of patients died, 19.7% were hospitalized for HF
and 10.4% visited the emergency room. Higher caregiver strain, better caregiver mental health
status and greater caregiver contributions to HF self-care maintenance were associated with
significantly better event-free survival. Worse patient functional class and greater caregiver
contributions to patient self-care management were associated with significantly worse patient
event-free survival.

Conclusion—Considering caregiving factors together with patient factors significantly increases
our understanding of patient clinical event-risk in HF.

MeSH Keywords
Heart Failure; Hospitalization; Mortality; Caregivers

Introduction

A rapidly increasing number of adults are being diagnosed with heart failure (HF), a
disorder characterized by significant symptom burden, poor quality of life (QOL) and
premature mortality.l: 2 Frequent hospitalization and premature death are distressing for
patients and families and costly to healthcare systems. As such, preventing hospitalization
and improving event-free survival are primary treatment goals of the current European
Society of Cardiology guidelines.? Despite being the focus of a primary treatment goal, the
burden of hospitalization and mortality remains high in HF. Over half of patients admitted
for HF will be readmitted within a year,3 and 27% will die during that same time.# The
prognosis for HF is worse than most cancers,® and most patients with advanced HF have
repeated hospitalizations and die within 2 years.%: 7 Despite a heavy burden of events, there
remains a substantial amount of uncertainty around our ability to predict clinical outcomes
in HF,6: 8 and half of nursing interventions that aim to reduce hospitalization or death are
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unsuccessful.? Thus, there is an imminent need to improve our capacity to predict and
ameliorate clinical-event risk in HF.

Despite the fact that HF patients often have informal (unpaid) caregivers to assist them in
managing their disease,10 caregiver factors are rarely included in risk models or
interventions.®: 9 Including interpersonal (i.e. caregiver and relational) factors may be one
promising avenue for elucidating unexplained variability in clinical event-risk in HF: patient
and caregiver outcomes have been shown to be transactional (e.g. one member's
characteristics influencing the other member and vice versa) in HF and other chronic illness
contexts, 1113 and clinical event-risk has been associated with caregiver characteristics in
HF.14-16 Thus, the objective of this analysis is to build on previous work by quantifying the
impact of interpersonal characteristics on patient clinical-event risk in a larger sample of HF
patient-caregiver dyads, and integrating important caregiver contributions to disease
management.

Study Design

This was a secondary analysis of a subset of data from a multi-site observational study of
Italian community-dwelling HF patients and their informal caregivers. The study methods
have been described previously.1’- 18 Patients were enrolled from outpatient cardiovascular
clinics across 28 Italian provinces, and were eligible if: 1) they were at the clinic for a
routine HF appointment; 2) they had an echocardiogram-confirmed diagnosis of HF; 3)
clinical evidence of HF was present as outlined by European Society of Cardiology
guidelines!? and 4) they were willing and able to provide informed consent. Patients less
than 18 years of age were excluded, as were those with a recent (< 3 months prior) acute
coronary event or clear evidence of dementia. If the patient's adult primary informal
caregiver had accompanied them to the appointment, the caregiver was offered enroliment as
well. For the cross-sectional parent study, data was collected at the time of enrollment. Data
for this analysis is derived from a subset of data from an ancillary study, in which patients
and caregivers provided additional consent for patient clinical events follow-up over the
course of one year.

Ethical Approval

This investigation conformed with the principles outlined in the Declaration of Helsinki,
ethics committees at each site approved the research protocol and written informed consent
was obtained from all participants. Data for this analysis was appropriately de-identified and
the Institutional Review Board of the first and senior authors approved this analysis as being
exempt from additional human subjects review.

Measurement

Demographics and clinical characteristics—Demographic data (age, gender, marital
status, education level, employment and how patient and caregiver were related) were
collected from patients and caregivers using self-report questionnaires. Self-report
questionnaires also included several study instruments; those germane to this analysis are
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described in the following section. Questionnaires were administered in a private space at
the clinic at the time of enrollment by trained research nurses. The patient's medical record
was also abstracted for clinical characteristics (left ventricular ejection fraction, New York
Heart Association (NYHA) Class, duration of HF, hospitalizations within the past year,
number of medications, serum sodium, serum hemoglobin, home oxygen use and comorbid
conditions).20

Clinical events—The clinical events of interest in this study were as follows: a composite
of all-cause mortality, hospitalization for HF, or emergency room visits due to HF
exacerbation, whichever event came first. Clinical events data were collected via phone
interviews with patients and/or their caregivers. In preparation for analysis, survival times
(time to first clinical event) were calculated for each study participant.

Patient cognitive impairment—Cognitive impairment was measured using the Mini-
Mental State Examination (MMSE).2! The MMSE is designed for brief cognitive evaluation
in the clinical setting, and involves questions and activities that collectively test orientation,
memory, attention and calculation and language. Scores on each portion of the exam are
summed for a total possible score of 30, with higher scores indicating better cognition. The
MMSE is one of the most widely used instruments for testing cognition, and has been
validated for use in an Italian population.22

Caregiver strain—The Caregiver Burden Inventory?3 was used to assess strain in
caregivers. It is a multidimensional instrument with 24 items and 5 subscales. This
instrument has been validated for use in an Italian population.2* The summed Physical and
Developmental subscales were used for this analysis. Within an Italian population, the 9
items from these two subscales load together in psychometric analysis,24 providing
cumulative information on strain related to caregiving in terms of physical stress and
feelings of being “off time” in life expectations and hopes. Furthermore, including both
developmental and physical strain is supported by dyadic caregiving theory, which
highlights the additional influence of development (i.e. life course) on patient and caregiver
adjustment to illness.1! Together, this combined subscale includes items such as: “I wish |
could escape from this situation,” “My social life has suffered,” “I expected that things
would be different at this point in my life,” “My health has suffered,” And “Caregiving has
made me physically ill.” Scores for this subscale range from 0-36, with higher scores
indicating greater strain; subscale reliability in this sample was good (Cronbach's a = 0.93).

Caregiver mental health status—The mental component summary scale of the Short
Form-122° was used to assess caregiver mental health status. Scores are normed and
standardized to range from 0-100, with higher scores indicating better mental-health status.
The SF-12 has been validated for use in Italy, has good reliability (Cronbach's a > 0.90) and
has been widely used in caregiving research in general and HF caregiving research in
particular.25-28 To examine the comparative difference in survival by caregiver mental health
status, tertiles of caregiver mental health were generated and modeled as categorical
predictors.
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Patient and caregiver contributions to heart failure self-care—HF self-care is
conceptualized as the daily maintenance (e.g. adhering to medications, exercise, restricting
sodium, monitoring for HF symptoms) and symptom management (i.e. timely and
appropriate response to HF symptoms when they occur) behaviors that patients must engage
in order to maintain clinical stability.2% 30 Caregivers often assist patients with both
maintenance and management behaviors.31: 32 Patient and caregiver contributions to HF self-
care were assessed using the validated Italian Self-Care of HF Index version 6.2 (SCHFI)
and the parallel caregiver contributions version (CC-SCHFI), respectively.33: 34 The SCHFI
and CC-SCHFI have separate subscales for self-care maintenance and management
behaviors, with varied item response scales. Scores for each subscale are standardized to
range from 0-100, with higher scores indicating better self-care. While the SCHFI (patient
version) asks the respondent how often they engage in their own care, the CC-SCHFI
(caregiver version) asks how often the respondent recommends that the patient engages in
care (or does the behavior for the patient if the patient is unable) on the same items. Factor
score determinancy reliability coefficients were acceptable (0.78 — 0.90).

Standard descriptive statistics (Means and standard deviations or /7and proportions) were
used to describe the sample. Cox proportional hazards modeling was used to quantify
clinical event risk (all-cause mortality, hospitalization for HF or emergency room visit for
HF). Due to limitations in sample size, a modified backwards stepwise approach was used to
select covariates for a parsimonious model with a goal of no more than 10 predictors. First,
patient HF-related clinical covariates identified in an event-risk analysis using the larger,
patient-only subset of this data (manuscript under review)3> were entered into a backward
stepwise Cox regression. Entered covariates included NYHA class (I11/1V versus I/11),
hospitalization in the past year (yes/no), number of medications, left ventricular ejection
fraction, serum sodium, serum hemoglobin, home oxygen use (yes/no), HF-specific QOL
(Minnesota Living with Heart Failure Physical and Emotional subscales36), duration of HF
(months), and patient cognition. NYHA Class and patient cognition were retained in the
model (p < 0.20 retention). Next, patient and caregiver controls and caregiver/dyadic
variables of interest were entered into the model: patient/caregiver age, gender, education
and employment; patient comorbidities; dyad relationship type (spousal/non-spousal);
caregiver perceived social support (subscale of the Carers of Older People in Europe
Index37); caregiver strain; caregiver mental and physical health status (SF-12 mental and
physical component summary scores2°) and patient and caregiver contributions to HF self-
care maintenance and management. Variables without significant individual or global effect
were removed to arrive at a parsimonious model. There was no evidence of multicollinearity
among final model covariates. Global and individual covariate tests using Schoenfeld
residuals were non-significant, and were graphically confirmed to verify that the
proportional hazards assumption had not been violated.38 All analyses were performed using
Stata MPv14 (College Station, TX); results from the proportional hazards model are
reported using hazard ratios (HR) and 95% confidence intervals (CI).
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Of the 575 patients who agreed to participate in clinical events follow-up, 183 also had
caregivers who participated in baseline data collection for the parent study. Characteristics of
these 183 patient-caregiver dyads are presented in Table 1. In short, patients were older on
average than their caregivers, and a slight majority of patients were male, while caregivers
were largely female. Most commonly, caregivers were adult children of patients, and the
second most common relationship was spousal. A little over half of patients were NYHA
Class Il or IV at baseline and had been hospitalized in the year prior to enrollment. Over the
course of 12 months of follow-up, approximately one-third of patients had died, one-fifth
had been hospitalized for HF, and one-tenth had visited the emergency room for HF.

Results from the Cox proportional hazards model are displayed in Table 2. The final
multivariate model included patient and caregiver age, patient NYHA Class (111/1V versus 1/
I1), patient cognition, patient comorbidities, caregiving relationship type (non-spousal versus
spousal), caregiver strain, caregiver mental health status and caregiver contributions to self-
care maintenance and management. Higher caregiver strain, better caregiver mental health
status, and greater caregiver contributions to HF self-care maintenance (daily adherence
behaviors) at baseline were associated with significantly lower risk of patient death or
hospitalization during follow-up. In contrast, higher (worse) patient NYHA Class and
greater caregiver contributions to patient self-care management (response to HF symptoms
when they occur) at baseline were associated with significantly higher patient clinical event-
risk during follow up. Patients with caregivers in the highest tertile of self-reported mental
health (opposed to the lowest tertile) had significantly lower risk of clinical events over time
(Figure 1).

Discussion

In this analysis of HF patients and their informal caregivers, we found that, in addition to
patient functional class, multiple caregiver factors predicted patient clinical event-risk. We
will focus our discussion on the significant caregiver determinants identified in the model,
namely, caregiver strain, caregiver mental health and caregiver contributions to HF self-care.
We will then discuss implications for research and practice and address study limitations.

Caregiver Strain

We found that higher caregiver strain was significantly associated with lower patient clinical
event-risk, meaning patients with better event-free survival had caregivers who reported
more strain at baseline. Interestingly, two previous studies in HF caregiving have identified
associations between higher caregiving strain and greater risk of a patient event over
time,14 16 however, both the patient population and the instruments used to measure strain
were substantially different. In particular, these prior studies almost exclusively consisted of
patients who were hospitalized or previously hospitalized at time of enrollment, and the
caregiver strain measures did not focus primarily on physical or developmental impacts of
caregiving. In contrast, our study enrolled only community-dwelling patients, with nearly
half having no prior hospitalization, and we specifically examined physical and
developmental caregiving strain. As prior hospitalization has been associated with greater

Eur J Cardiovasc Nurs. Author manuscript; available in PMC 2018 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Bidwell et al.

Page 7

strain,1® 39 it is not surprising that our sample would yield different results. Furthermore, the
association between greater physical/developmental strain in caregivers and fewer patient
clinical events may be indicative of caregivers sacrificing their own health to provide care
for the HF patient, a phenomenon that has been observed in advanced HF patients receiving
VAD therapy,*C as well as more broadly across chronic illness contexts.#* Thus, for
caregivers of relatively stable outpatients, our findings demonstrate a potential trade-off
between patient and caregiver clinical event risk, given that caregiver strain is itself an
independent predictor of caregiver morbidity and mortality.42 43

Caregiver Mental Health

In contrast to the physical and developmental strain of caregiving, we found that better self-
reported caregiver mental health status was associated with lower patient clinical event risk,
or conversely, that worse caregiver mental health was associated with worse patient event-
free survival. This is consistent with previous work, which has found associations between
greater caregiver depression at baseline and higher HF patient clinical event-risk over time.14
It is possible that caregivers experience psychological distress as a function of caring for a
patient that they perceive to be clinically worsening; thus, caregivers may be an early litmus
test for impending loss of patient clinical stability. It is also possible that caregivers with
worse mental health are impaired in their ability to provide care, resulting in higher patient
event-risk. For example, feelings of distress, anger or depression in caregivers has been
associated with significantly worse HF patient medication adherence.? In either case, there
may be value in including caregivers in regular clinic visits, as they may provide additional
information to assist in patient clinical events prognostication, and identification and
intervention on caregiver psychological distress may have dual patient-caregiver benefit.

Caregiver Contributions to Heart Failure Self-Care

We found that higher caregiver contributions to self-care maintenance were associated with
better patient event-free survival, while higher caregiver contributions to self-care
management were associated with worse patient event-free survival. To our knowledge, this
is the first study in HF to demonstrate an association between caregiver engagement in HF
self-care behaviors and patient clinical event-risk, with HRs in our model reflecting a 10%
decrease or increase in mortality for each 10 point shift in caregiver contributions to self-
care maintenance or management, respectively (scales range from 0-100). Interestingly,
patient self-care contributions had no individual or global effect in our model. This is
contrary to previous work done in a North American population,2® which may be evidence
of cultural effects (i.e. Italian versus American) or modeling effects (i.e. individual patient
contributions become less significant when caregiver factors are controlled).

From recent observational and interventional research, we know that caregivers play a major
role in HF self-care,3! that the patient-caregiver relationship influences self-care
engagement,32: 45, 46 and that dyadic interventions to improve self-care may be more
efficacious than individual approaches.4’- 48 Thus, it is not surprising that caregiver self-care
contributions significantly predicted patient event-free survival in this analysis. Specifically,
our analysis demonstrates that that caregiver engagement in the day-to-day adherence
behaviors required to maintain clinical stability (self-care maintenance) may be protective
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against clinical events for patients, while greater caregiver engagement in symptom response
behaviors (self-care management) may be a signal of increasing frequency of HF symptoms
and impending decompensation. Moreover, the risk associated with caregivers' increased
need to contribute to self-care management was evenly balanced with the protective benefit
of caregivers' self-care maintenance contributions in our model (i.e. almost identical effect
sizes). Thus, the hazards associated with patients' increased need for assistance with self-
care management is, in essence, neutralized when caregivers help patients with adherence to
day-to-day HF self-care maintenance behaviors.

This study has several implications for research and practice. Broadly, from both a research
and clinical perspective, this analysis provides preliminary evidence that caregiver
characteristics are associated with patient clinical event-risk in HF. Considering patients that
are otherwise similar (age, functional class, cognition, comorbid burden), caregiver factors
may provide additional information to refine our ability to predict clinical events. For
example, caregiver psychological distress may be a sign that a patient is deteriorating, and
similarly, increasing caregiver investment in self-care management behaviors may signal
increasing or poorly controlled symptoms that require timely adjustment to medical
management. Thus, identification in the clinical setting of increasing caregiver distress or
contributions to HF symptom management may signal an important window of opportunity
for patient and family intervention, and could potentially be used to trigger goals of care
discussions, shared decision-making, advanced care planning, palliative care consultation,
psychotherapeutic support services, or other potential interventions for the patient and
caregiver. Furthermore, our analysis demonstrates that the support caregivers provide in
terms of assistance with daily adherence behaviors (self-care maintenance) and investment
in other caregiving activities that may result in caregiver strain have a measurable influence
on patient clinical outcomes.

Our analysis also demonstrates potential trade-offs between caregiver and patient outcomes.
Higher caregiver strain predicting better patient event-free survival is particularly
concerning, given the increased risk of morbidity and mortality that comes with caregiver
strain. Thus, there may be both ethical and clinical rationale for providing supportive
services to caregivers. From an ethical perspective, healthcare systems rely on informal
caregivers to assist patients with disease management in the community setting, which may
subsequently make family members vulnerable to adverse outcomes as a result of assuming
a caregiving role.#: 43 From a clinical perspective, supporting caregivers has the potential to
improve both patient and caregiver outcomes. If caregiver factors impact patient clinical
outcomes, as our analysis and others have demonstrated, 14 16 it may be beneficial to include
caregivers (if patient and caregiver consent) in regular clinic visits. Caregivers may detect
physical declines that the patient is not perceiving (e.g. due to compromised somatic
perception or mild cognitive impairment related to HF4% 50) and thus may be able to provide
additional insight to how the patient is progressing clinically in the community setting. This
may also be a time that providers can identify and refer caregivers that may need extra
support, given that struggling caregivers may not readily advocate for themselves.4!
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This analysis has limitations. Ideally, our model would control for all patient-level factors
that are known predictors of clinical event-risk (e.g. diagnostic, laboratory and treatment
characteristics) before adding caregiver factors, however, our relatively small sample size
limited the number of covariates we could include. Larger samples are needed to further
examine the relationships we identified. Second, clinical events were measured by self-
report, as the study personnel did not have long term access to patients' medical records; as
such, it is possible that clinical events were underreported.5! Third, given that this was a
single-country sample, results may not be generalizable outside of Italy, and thus replication
in other regions is needed.

We identified multiple caregiver factors at baseline that significantly predicted patient
clinical event risk over one year. In particular, higher caregiver strain and greater caregiver
contributions to day-to-day HF self-care maintenance behaviors were associated with better
patient event-free survival. Additionally, worse caregiver mental health status and greater
caregiver engagement in HF symptom-response behaviors (self-care management) were
associated with higher risk of patient clinical events. This analysis demonstrates that
caregivers have a measurable impact on patient event-risk, and that concerning trade-offs
may exist between patient and caregiver clinical outcomes. Future work is needed in larger
samples and other regions to further examine the relationships identified in this study, and to
test potential interventions to optimize clinical outcomes for patients and caregivers together.
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Table 1
Characteristics of the Sample
Patients Caregivers
Mean £ SD or n (%) | Mean + SD or n (%)
Age (years) 75.6+11.7 57.2+14.3

Gender (female)

85 (46.5%)

107 (67.3%)

Education® 46 (25.1%) 87 (51.2%)
Employed 23 (12.6%) 89 (52.1%)
Spousal Caregiver - 51 (32.5%)
NYHA Class /1 94 (51.4%) -
EF (%) 439+12.4 -
HF Duration (months) 60.7 +49.4 -
Prior hospitalization? 100 (54.6%) .
Comorbidities® 31814 -
Cognition (MMSE) 228+7.1 -
Caregiver Strain - 10.2£95
Mental Health Status - 485+9.4
Physical Health Status - 46.4 £ 8.8
Self-Care Maintenance 56.7 +16.5 58.5+19.2
Self-Care Management 50.0 + 21.6 56.7 +19.8
Clinical Events Distribution:

Alive Without Event 68 (37.2%) -

Death (All-Cause) 60 (32.8%) -

HF Hospitalization 36 (19.7%) -

HF ED Visit

19 (10.4%)

aEducation: High School, Professional School, or University versus not

b e . .
Hospitalization (yes/no) in year prior to enrollment

cComorbidities: Charlson Comorbidity Index score

Page 14

NYHA Class: New York Heart Association Class; EF: ejection fraction; HF: heart failure; MMSE: Mini Mental State Exam; ED: emergency

department
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Table 2
Determinants of Patient Clinical Event-Risk
HR 95% ClI p - value
Patient Age 1.00 | 0.98-1.03 0.96
Caregiver Age 1.00 | 0.98-1.03 0.79
Patient NYHA Class II/IV 214 | 1.28-3.59 <0.01
Patient Cognition (MMSE) 0.98 | 0.94-1.02 0.30
Patient Comorbidities (Charlson) 1.06 | 0.90-1.25 0.49
Non-Spousal Caregiver 0.73 | 0.33-1.63 0.44
Caregiver Strain 094 | 0.91-0.97 <0.001
Caregiver Mental Health Status 0.97 | 0.94-0.99 0.02
Caregiver Contribution to Self-Care Maintenance 0.99 | 0.97-0.99 0.04
Caregiver Contributions to Self-Care Management | 1.01 | 1.00 - 1.03 0.04

HR: hazards ratio; Cl: confidence interval; NYHA: New York Heart Association; MMSE: Mini-Mental State Exam
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