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Abstract

Background: In a study of Italian heart failure (HF) patient-caregiver dyads, greater caregiver 

strain significantly predicted lower patient clinical event-risk.

Objective: The purpose of this secondary analysis was to examine this relationship in a sample 

from the United States.

Methods: Data came from 92 dyads who participated in a self-care intervention. Logistic 

regression was used to test the relationship between baseline strain (Bakas Caregiving Outcomes 

Scale, divided into tertiles) and patient likelihood of events (HF hospitalization/emergency visit or 

all-cause mortality) over 8 months.

Results: Nearly half (n=40, 43.5%) of patients had an event. High (versus low) caregiver strain 

was associated with a 92.7% event-risk reduction, but with substantial variability around the effect 

(OR 0.07, 95% CI 0.01–0.63, p=0.02).

Conclusions: Although findings were similar to the Italian study, the high degree of variability 

and contrasting findings to other studies signal a level of complexity that warrants further 

investigation.
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INTRODUCTION

Even with substantial research and health policy efforts, the burden of serious HF-related 

clinical events (e.g. hospitalization, death) remains high.1 Although many persons with 

HF depend on family caregivers to help them with HF self-care behaviors that are 

critical to maintaining clinical stability,2 few HF risk models include caregiver-level 

factors.3 Caregiver strain (i.e. caregiver burden, defined as subjectively-reported physical, 

psychological, social, and/or financial distress experienced as a result of caregiving4) is 

of particular interest, given its prevalence and association with increased morbidity and 

mortality for caregivers, and potential for reduced ability to provide appropriate support 

to the person with HF.5,6 In a previous systematic review of caregiver well-being and 

HF patient outcomes, few studies examined the relationship between caregiver strain and 

patient clinical events. However, a consistent positive relationship was identified (lower 

strain associated with fewer events and vice versa).7 In contrast, when this relationship was 

examined in a large prospective Italian study of HF patient-caregiver dyads, the opposite 

relationship was found.8 The purpose of this analysis was to examine the relationship 

between caregiver strain and HF patient clinical events in a sample of HF dyads from the 

United States.

METHODS

Study Design

Data for this secondary analysis were from the Education and Support Interventions to 

Improve Self-Care clinical trial (ENSPIRE; ClinicalTrials.gov identifier: NCT00166049). 

ENSPIRE was a 3-group randomized controlled trial comparing patient-family education 

or patient-family education plus autonomy supportive communication to usual care in 

improving patient HF self-care behaviors. The study design and primary results have been 

published previously.9 In short, persons with HF and their family caregivers were recruited 

in dyads from 3 outpatient HF clinics in the Southern United States. Persons with HF 

were included if they were aged 30–79, New York Heart Association Class II-III, and 

on optimal medical therapy. Family caregivers were included in they were aged ≥19, the 

primary family member or friend assisting with HF management, and had ≥2 caregiving 

interactions weekly. Data were collected at baseline and at 4 and 8 months. The study 

protocol was approved by the Institutional Review Boards at each site, and all participants 

provided written informed consent.

Measurement

Patient and caregiver demographic information was collected via self-report; patient clinical 

characteristics were abstracted from the medical record. The primary composite outcome for 

this analysis was the self-reported occurrence of any event during follow-up. Events were 

defined as hospitalization for HF, emergency department (ED) visit for HF, or all-cause 

death, collected at 4 and 8 months and verified against medical record data at the index site. 

The primary independent variable for this analysis was baseline caregiver strain as measured 

by the 15-item Bakas Caregiving Outcomes Scale (BCOS)10 divided by tertiles based on 
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observed distribution characteristics into low, moderate, and high strain. The Cronbach’s 

alpha for the BCOS in this sample was 0.94.

Statistical Analysis

Because sample size precluded a comprehensive model controlling for all known 

confounders of HF event-risk, we used randomization of the study groups and a group-by

strain interaction design to indirectly control for confounding while maintaining model 

parsimony. In the original study, there were no significant demographic or clinical 

differences by intervention group.9 However, to confirm that randomization was also 

successful in dyads with clinical events data, and to identify any additional caregiving

related characteristics that may be different across groups and would need to be controlled 

in the final model, basic comparisons were used to test for significant differences across the 

three intervention study groups (oneway ANOVA or non-parametric Kruskal-Wallis H-test 

for continuous variables, chi-square test for categorical variables). Logistic regression was 

used to quantify the relationship between baseline caregiver strain (high or moderate versus 

low) and likelihood of any patient clinical event during 8 months follow-up, controlling for 

intervention group, group-by-strain interaction, and recent hospitalization for HF (within 4 

months prior to enrollment), given that prior hospitalization is one of the most consistent 

predictors of future events in HF.11,12

RESULTS

Sample characteristics

Sociodemographic characteristics.—Ninety-two patient-caregiver dyads from the 

original study had data pertaining to clinical events, and were included in this secondary 

analysis. Patient and caregiver factors were well-randomized across the study groups 

(Supplemental Table). The sample demographics are displayed in the Table. In short, 

persons with HF and caregivers were in their mid-fifties, majority African American, and 

well-educated. Most persons with HF were male, most caregivers were female, and half of 

the dyads were spousal or partnered. The vast majority of patients had non-ischemic HF 

and were NYHA Class II at the time of enrollment, and 40% entered the study having been 

hospitalized in the previous 4 months for HF.

Patient Clinical events.—Over the course of study follow-up, just over half of persons 

with HF (56.5%, n=52) had no qualifying events (HF hospitalization or ED visit, or all

cause death). Of those who did have one or more qualifying events during follow-up (43.5%, 

n=40), the most common event was HF hospitalization. Cumulatively, there were 71 HF 

hospitalizations, 57 HF ED visits not resulting in hospitalization, and 6 deaths reported 

during the study period.

Caregiver strain.—The average BCOS score for caregivers was 65.2±15.7 (median 60, 

sample range 31–105, possible range 15–105, higher scores indicate lower strain). The 

distribution of strain contained a high concentration of participants at the median score 

of 60 (20.0%, n=18), bracketed by well-distributed tails, supporting the use of tertiles to 

characterize the sample. The average and range for the low, moderate, and high strain tertiles 
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were as follows: 82.9±12.5 (range 66–105), 61.1±1.6 (range 60–65), and 52±7.4 (range 

31–59), respectively.

Relationship between Caregiver Strain and Patient Clinical Events.—The 

multivariate logistic regression model testing the relationship between baseline caregiver 

strain and likelihood of the person with HF experiencing HF hospitalization, HF ED visit, 

or all-cause death during the 8 month follow-up period had acceptable fit (Model χ2 = 

19.6, p = 0.02; p-values for Pearson and Hosmer-Lemeshow goodness-of-fit tests both 0.99). 

There was no significant difference in patient event-risk by intervention group. There was 

no significant difference in likelihood of clinical events for patients with caregivers who 

reported moderate strain, as compared to patients with caregivers who reported low strain 

(OR 0.29, 95% CI 0.04–2.43, p = 0.26, effect size [Cohen’s d] = 0.67). Patients with 

caregivers who reported high strain (as compared to low strain) were significantly less likely 

to experience a clinical event, although the variability around the effect was substantial (OR 

0.07, 95% CI 0.01–0.63, p = 0.02; effect size [Cohen’s d] = 1.44; Figure).

DISCUSSION

In this study of diverse HF patient-caregiver dyads from the Southern United States, we 

tested the relationship between caregiver strain and patient risk for clinical events (ED 

or hospital visit for HF, or all-cause death), and found a significant inverse (but widely 

variable) relationship between caregiver strain and patient clinical events (i.e. higher strain 

related to lower risk of patient events and vice versa) over 8 months follow-up. Although 

similar to our recent study in Italian HF dyads,8 this finding is surprising given its apparent 

discordance with other studies in HF that have demonstrated a positive relationship between 

care strain and patient events.7 This presents two important questions: (1) what mechanisms 

might explain the inverse relationship between caregiver strain and patient event-risk in our 

two studies and (2) what might explain variability in this effect, both within this study and 

across studies in HF.

There are a number of phenomena from the broader caregiving literature that may explain 

the inverse relationship we observed. Most intuitively, increased care strain may be reflective 

of higher intensity of caregiving activities that are known to be burdensome for caregivers, 

but also beneficial to the health of the person with chronic disease.5 If this is the case, 

reaping these benefits is concerning for the long-term health of the caregiver, and likely 

unsustainable for patient outcomes over the trajectory of disease.5 Care strain can also 

occur when caregivers have reached the limits of what they can provide the patient, and 

yet the patient still reports unmet care needs, which may eventually lead to worsening 

patient outcomes.13 Reaching this point in the caregiving/HF trajectory may partly explain 

the opposing relationship previously reported in other HF studies (i.e. higher care strain 

associated with greater event-risk).7 Since patients in this study were less likely to have a 

clinical event when their caregiver reported higher strain, it is possible that this sample of 

caregivers had not been exposed to high-strain caregiving for a long period of time.

Considering the other direction of the inverse relationship, lower care strain predicting 

higher patient events may be a function of caregivers stepping back from intense caregiving 
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activities that might otherwise provide tangible benefit to the person with HF. For example, 

caregivers may be pressed for time or overwhelmed with other responsibilities and less 

able to engage in intense caregiving. Or they may choose to limit potentially beneficial 

engagement in HF management in an effort to avoid infringing on the autonomy of the 

person with HF (e.g. concerns of being perceived as critical or controlling) or to protect 

the existing dynamics of their relationship.14,15 It is also possible that some persons with 

HF who would benefit from family member assistance attempt to conceal their needs 

or the severity of their symptoms from their family member in an effort not to burden 

them. Concealment can contribute to poor health-related communication and reduced dyadic 

agreement on patient symptoms – both of which may hamper optimal self-care and lead to 

poor outcomes.16,17

Given the wide confidence intervals in this study and contrasting findings in other studies, 

examining factors that may explain variability in the effect is an important direction for 

future research. Caregiver strain is highly heterogeneous, both in terms of how it is 

conceptualized and measured, and in terms of the numerous factors – independent or 

in combination – that contribute to its development in caregivers.5 HF event-risk is also 

heterogeneous, with numerous disease-specific and individual, relational, and contextual 

factors driving outcomes.3 Thus, wide variability in the effect is likely attributable to 

multiple factors, and the most productive next steps for research might be to move away 

from quantifying average effects, and begin a targeted examination of specific factors (e.g. 

patient, caregiver, relational, social/contextual, cultural, healthcare system characteristics/

access, time/trajectory) that explain variability in the effect.

When considering overall implications of our findings, it is perhaps most critical to 

emphasize that caregiver strain, regardless of any potential downstream benefits for patient 

health, is quantifiably hazardous for the caregiver. In addition to compromised physical 

and psychological health status, there is evidence that the experience of caregiving – 

particularly higher-strain caregiving – is associated with increased cardiovascular risk and 

mortality.5,18,19 Long-term and/or intense caregiving for a spouse/partner predicts increased 

incidence of cardiovascular disease in adults that were previously healthy,19 and those 

who report caregiving strain have higher risk for mortality than noncaregivers.20 As 

cardiovascular clinicians and researchers, we should never be comfortable with calculus 

that involves exposing one population to increased cardiovascular disease risk and mortality 

(caregivers) in our efforts to improve the clinical outcomes for another population (persons 

with HF). To frame it in the context of US cardiovascular health goals, we make 

questionable progress if we move towards our HF target of reducing rehospitalization (Heart 

Disease and Stroke Objective 24) while losing critical ground on increasing cardiovascular 

health in the overall US population (Heart Disease and Stroke Objective 1).21 In order 

to support more equitable health outcomes in the context of our growing population of 

family caregivers, theoretical frameworks and family-centered care interventions that seek to 

benefit or balance the health of both members of the care dyad may be particularly valuable 

in guiding research and clinical care.17,22

This study does have limitations, most notably the small sample size, which precludes 

independently controlling for all known predictors of HF event-risk. Although we did use 
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randomization of the groups and a group-by-strain interaction design to indirectly control for 

confounders and intervention effects, the lack of robust controls is a serious limitation and 

results must be interpreted with caution. Larger observational studies are needed to confirm 

the existence/directionality of this relationship and, perhaps more importantly, explain the 

variability that surrounds it. The use of self-reported clinical outcomes should also be 

considered a limitation, although self-reported healthcare utilization data is widely used 

in epidemiological studies, with acceptable levels of agreement between self-report and 

medical records data (exceeding 90% for hospitalization).23 Similarly, the original study did 

involve verification of events with clinical chart reviews (for those re-hospitalized at the 

index institution only), with high agreement with self-report.

There are also notable limitations associated with the demographics of the study sample 

that must be considered. First, NYHA Class IV patients were excluded, which means that 

these results cannot be generalized to caregiving for advanced HF, which is more likely to 

be of greater intensity and involve more frequent clinical events. Second, most caregivers in 

this study were women, and there is evidence that the HF caregiving experience differs 

by gender, with women experiencing greater distress.24 While the Italian study had a 

greater proportion of male caregivers (33%),8 that sample was also largely female; thus, an 

examination of gender differences in care strain and patient event-risk in a larger, balanced 

sample is warranted. Third, the patients and caregivers in this sample were relatively 

young, and the caregivers were relatively healthy (i.e. had few comorbidities). Given 

that multimorbidity is an increasing challenge for both HF patients and their caregivers, 

particularly in the context of aging, one important direction for advancing this work may 

be to examine potential compounding effects of multiple chronic conditions and declining 

caregiver health on the evolution of care strain and patient event-risk.

The measurement of caregiver strain and the division of the strain variable into tertiles 

for analysis may also be considered limitations. Although the BCOS is frequently used in 

HF as a measure of caregiver strain/burden and overlaps conceptually with a foundational 

definition of caregiver strain/burden from the broader caregiving literature,4 its architects do 

not explicitly describe it as a measure of care strain, nor is it commonly used outside of HF/

stroke. However, systematic reviews of caregiver strain/burden instruments do include the 

BCOS as a measure of caregiver burden, with good evidence for reliability and validity.25 

Despite this, it should be noted that the Italian analysis used a different instrument to 

measure strain, which tempers the strength of conclusions that can be drawn collectively 

across the two studies. The Italian analysis also did not categorize the strain variable for 

analysis, which should also be considered a limitation. The use of quantiles to examine 

effects that occur at particularly high or low levels of a variable is a common approach when 

statistical power is a concern, and more pronounced effects are expected at the “ends” of a 

distribution.26 Both were the case in this analysis, as sample size was considerably smaller 

than the Italian study, and adverse outcomes are typically more pronounced in high-intensity, 

high-strain caregiving contexts.

Despite these limitations, the major strength of this study is that it is an extension of 

previous work, and the effects we observed in this study using a diverse sample of HF 

dyads from the United States are similar to the effects we observed in our prior study using 
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an Italian sample. As such, this work builds upon an existing line of inquiry and provides 

rationale and direction for continued study.

CONCLUSIONS

In this diverse sample of HF patient-caregiver dyads from the United States, we found 

that caregiver strain and risk for patient clinical events were inversely related (higher care 

strain was associated with lower risk for events and vice versa). These findings are similar 

to that of our previous study conducted in Italian dyads.8 However, wide variability in 

the effect, coupled with contrasting effects found in other studies of persons with HF and 

caregivers, signal a level of complexity that warrants further study. In particular, research 

is needed to examine variability around this relationship, and, most importantly, identify 

which modifiable factors might be targeted to support the best-case scenario in care dyads – 

caregivers with little/no strain and patients with long-term event-free survival. Theories and 

care models that include both the patient and the caregiver are likely best-equipped to guide 

research to uncover these important protective mechanisms.17
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What’s New?

• In this study, higher caregiver strain (burden) predicted lower HF patient 

clinical events (hospitalization for HF, emergency department visit for HF, or 

all-cause death).

• This secondary analysis, conducted in a sample of HF patient-caregiver dyads 

from the United States, corroborates findings from a prior study of Italian HF 

dyads.

• Research guided by theories/models designed to balance patient and caregiver 

outcomes may be most useful in examining the substantial variability around 

this relationship and uncovering mechanisms that promote the health of both 

dyad members.
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Odds ratios and 95% confidence intervals for the effects of baseline caregiver strain 

(moderate and high strain tertiles as opposed to low strain) and intervention grouping 

(Patient-Family Education [PFE] and Family Partnership Intervention [FPI] as opposed to 

usual care) on patient risk for any clinical event (HF hospitalization, HF emergency visit, 

or all-cause mortality) over 8 months follow-up. Data visualized in StataMPv15 using 

coefplot.27

Bidwell et al. Page 10

J Cardiovasc Nurs. Author manuscript; available in PMC 2021 September 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bidwell et al. Page 11

Table:

Characteristics of the Sample (n=92 dyads)

Patient mean±SD or n(%) Caregiver mean±SD or n(%)

Age 56.3±10.1 53.4±12.4

Female Gender 35(38.0) 75(82.4)

African American Race 58(63.0) 59(64.8)

College Education or Higher 45(48.9) 44(48.4)

Spousal Caregiver 47(51.7)

Charlson Comorbidity Score 3.2±2.2 1.0±1.5

HF Duration ≥5 Years 47(51.1)

Ejection Fraction (%) 27.2±14.4

NYHA Class III (versus II) 24(26.1)

Previous HF Hospitalization* 35(39.8)

Caregiver Strain (BCOS) 65.2±15.7

*
Hospitalization for heart failure within 4 months prior to study enrollment

Key: BCOS = Bakas Caregiving Outcomes Scale; HF = heart failure; NYHA Class = New York Heart Association Functional Class.
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