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Introduction

Heart failure (HF) is a rapidly growing health concern affecting nearly 6 million patients and 

families in the United States (US) alone.1,2 From a health systems perspective, HF is the 

primary reason for hospitalization and rehospitalization among older adults in the US3,4 and 

comes with exorbitant health expenditures.1 Persons with HF also live with poor quality of 

life (QOL) and disabling symptoms, and 50% of patients will die within 5 years of 

diagnosis.2,5 Although patients are the focus of the vast majority of research in HF, living 

with HF is typically a shared experience, and there are considerable implications for 

caregiver well-being.6,7 For example, informal caregivers of patients with HF experience 

significant strain8,9 and depression related to caregiving.10,11 Higher caregiver strain is 

especially concerning because of the link between strain and caregiver morbidity/

mortality.12,13 Hence, there is increasing interest in examining both caregiver- and patient-

level factors associated with HF and the treatment thereof.

Although HF patient and caregiver characteristics are often studied at the individual level 

rather than in the context of a dyadic relationship, there is evidence from the broader 

caregiving literature that the patient-caregiver dyad is transactional in nature (i.e. bi-

directional influence of one member on the other).14,15 Quantifying these important 

transactional influences in HF fills an important gap for researchers and clinicians who are 

interested in supporting the health of patients, caregivers, and the caregiving dyad. A meta-

analytic approach is a particularly rigorous way to advance the science of caregiving dyads 

by synthesizing effects observed across multiple studies and providing insight into the 

design of future dyadic research.16 Accordingly, the purpose of this meta-analysis was to 
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synthesize the results of HF studies focused on relationships between caregiver well-being 

and patient-oriented and clinical outcomes.

Methods

Study selection and data extraction

This study was a random-effects meta-analysis of published observational studies, conducted 

in accordance with PRISMA and MOOSE guidelines.17,18 Studies were considered eligible 

for inclusion if they met the following characteristics: 1) the sample consisted of adult HF 

patients and their informal caregivers, 2) data on measures of interest were collected on both 

members of the dyad, and 3) the results included tests of association between patient and 

caregiver measures of interest. We did not exclude studies based on date of publication. 

Non-English language studies were excluded. MEDLINE, CINAHL, and PsycInfo databases 

were searched for eligible studies; full search strategies are presented within the PRISMA 

flow diagram (Figure 1). The original search was conducted in November 2013 and was 

updated in March 2015 to ensure no new studies met inclusion criteria.

Study screening and evaluation for eligibility and inclusion into the meta-analysis was 

conducted by the first author with guidance from the senior author. Data were extracted into 

Excel format, then re-extracted, compared, and corrected for any errors. For each study, the 

following variables were collected: 1) study authors, 2) date of publication, 3) journal/source 

of publication, 4) funding source, 5) number of patient-caregiver dyads in sample, 6) patient-

caregiver dyad relationship type, 7) demographic characteristics of patients and caregiver 

(age, gender, race), 8) instrument used to measure outcomes of interest, 9) analytic approach 

used to test the association between patient and caregiver outcomes, 10) result of statistical 

test of association for given relationships of interest. If clarification on published findings 

was needed, this was requested from the corresponding author, who was also queried about 

other available data in accordance with current guidelines.

Analysis

A random-effects meta-analytic approach was selected for this analysis because of 

substantial differences across studies in terms of measurement and sampled populations. In 

random-effects meta-analysis, it is not assumed that there is one true effect size across all 

studies. Rather, the effect sizes of the observed studies are considered to be a random sample 

of all possible effect sizes.19,20 Under this assumption, the summary effect is the weighted 

average of all studies, with the weight of each study being the inverse of variance within 

each study plus the variance between studies. As this was a meta-analysis of correlations 

from observational studies, the summary effect was estimated in the metric of Fisher’s z; 

Pearson’s r are also provided for ease of interpretation.

Significant heterogeneity across studies can reduce precision in meta-analyses. In this 

analysis, heterogeneity in effect sizes was examined using the Q and I2 statistics. A 

significant Q indicates excess dispersion in effect sizes across studies. The I2 is a “signal-to-

noise” ratio of excess dispersion to total dispersion, and therefore indicates the proportion of 

heterogeneity that is concerning and warrants additional investigation (signal), versus 
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“spurious” heterogeneity that is due to chance (noise). Typically, an I2 of <25% is 

considered a low amount of “real” heterogeneity and is not considered problematic, while I2 

values of 50% or 75% are considered moderate and high amounts of “real” heterogeneity, 

respectively, and should be investigated further to identify the source.21 In the instance of 

concurrent significant Q and I2 greater than 25%, subgroup analysis can be conducted in an 

effort to explain sources of heterogeneity, provided the n (number of studies included) is 

adequate.

Publication bias (bias in the summary effect due to unpublished studies) was assessed 

visually using funnel plots. Additionally, bias from small-study effects (bias in the summary 

effect due to studies that have a very large effect, but a very small n) was assessed using 

Egger’s test; a non-significant Egger’s test indicates limited concern of bias from small-

study effects.

Results

Results from the process of study identification, screening, eligibility, and inclusion are 

outlined in the flow diagram (Figure 1). As a whole, a total of 15 articles were included 

across the six meta-analyses we conducted (Table 1). However, most studies contributed to 

more than one individual meta-analysis, as shown in Table 2.9,22–35

Caregiver Well-being and Patient Heart Failure Symptoms

Seven studies tested the relationship between caregiver strain and patient HF symptoms 

(Table 2). Selected strain measures across studies were variable, while HF symptom 

measures were fairly consistent with most studies reporting New York Heart Association 

(NYHA) Class. Higher caregiver strain was significantly associated with worse HF patient 

symptoms across studies (Figure 2). There was limited between-study heterogeneity (Q = 

7.16, p = 0.306) and minimal small sample bias.

Nine studies tested the relationship between caregiver psychological distress and patient HF 

symptoms (Table 2). For caregiver pyschological distress, depression instruments were the 

most commonly used measures. Measures of patient HF symptoms were consistent (largely 

NYHA Class). Overall, there was significant heterogeneity across studies (Q = 16.96, p = 

0.031, I2 = 52.8%) and no precise estimate of the relationship between caregiver 

psychological distress and patient HF symptoms could be quantified. We conducted a four-

subgroup analysis of studies by measure (Hopkins Symptom Checklist, Beck Depression 

Inventory, Center for Epidemiologic Studies Depression Scale, and remaining depression 

measures) (Figure 3). Greater caregiver psychological distress was associated with worse 

patient symptoms across studies that used the Hopkins Symptom Checklist; otherwise, there 

was no significant relationship between caregiver psychological distress and patient HF 

symptoms.

Caregiver Well-being and Patient Quality-of-Life

Three studies tested the relationship between caregiver strain and patient QOL (Table 2). 

Across studies, three different measures of caregiver strain and three different measures of 

QOL were utilized. One study was not amenable for inclusion in the analysis due to missing 
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data, leaving two studies appropriate for synthesis. There was a significant relationship 

between higher caregiver strain and worse patient QOL (Fisher’s z = −0.356 ± 0.08, z-score 

= 4.76, p < 0.001); however, results from this analysis are limited by the small number of 

included studies.

Four studies tested the relationship between caregiver psychological distress and patient 

QOL (Table 2). Across studies, there was substantial variability in both the selection of 

caregiver and patient measures and in study design. This substantial between-study 

heterogeneity (Q = 13.15, p = 0.004, I2 = 77.2%) prevented a precise estimation of effect 

size (Fisher’s z = −0.08 ± 0.15, z-score = 0.53, p = 0.595) (Figure 4). Due to the small 

number of identified studies testing this relationship it was not possible to run additional 

analyses by measure subgroups.

Caregiver Well-being and Patient Clinical Event Risk

Four studies tested the relationship between caregiver strain and patient clinical event risk 

(Table 2). Across studies there was substantial variability in measures of caregiver strain and 

definitions of clinical event risk. Although the number of studies was adequate for 

attempting meta-analysis, the variation in type of event (hospitalization only, mortality only, 

combined hospitalization/mortality) and time-to-event (days since last event, number of 

events in past year, event occurrence within 6 months post-enrollment, event occurrence 

within 3 months post-enrollment) made the examination of this relationship non-conducive 

to meta-analysis. Of these four studies, all found a significant relationship between greater 

caregiver strain and clinical events, regardless of how those events were quantified or 

modeled in the original papers (Table 2). In order to estimate a summary effect for this 

relationship, however, studies with congruent type of event and time-to-event measures are 

needed.

Two studies tested the relationship between caregiver psychological distress and patient 

clinical event risk (Table 2). As with the examination of strain and clinical events, 

differences in type of event and time-to-event made the examination of this relationship 

inappropriate for meta-analysis. Both studies found a significant relationship between worse 

caregiver psychological distress and higher clinical event risk. However, in order to estimate 

an accurate and informative summary effect, congruence in type of event and time-to-event 

in future studies are needed.

Discussion

Although a small body of literature has examined relationships between caregiver well-being 

and patient outcomes in HF, this analysis is the first to combine existing quantitative 

knowledge in this domain using meta-analytic methods. In accordance with sections 24–26 

of the PRISMA guidelines,17 this discussion will summarize the main findings of each meta-

analysis, consider relevance and implications of each to clinical practice, health policy, and 

research, and discuss study limitations.
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Caregiver Well-Being and Patient HF Symptoms

In this meta-analysis, we found that higher caregiver strain was significantly associated with 

worse patient symptoms. Strengthening our confidence in this finding, there was no evidence 

of excess heterogeneity (despite differences in measures) or small study effects. This is not 

surprising, given that similar relationships between strain and disease severity have been 

observed in other illness contexts.36–38 In contrast, we observed no significant association 

between caregiver psychological distress and patient symptoms in HF. Given that a positive 

association has been demonstrated between patient symptoms and caregiver depression in 

cancer,39 Parkinson’s,40 and dementia36 dyads, this lack of significant finding was 

somewhat unexpected.

In terms of measurement of patient symptoms, it is possible that differences in cancer/ 

Parkinson’s/ dementia symptoms or the utilization of NYHA Classification – a global 

measure of symptom severity – as a proxy for more nuanced HF symptom measures may 

explain both the variability in study results and the lack of a significant summary effect. 

Although NYHA Class quantifies severity of symptoms in general, we have no way of 

quantifying types of symptoms in particular or the degree to which those symptoms are 

bothersome to the patient – both aspects of HF symptomatology that may be pertinent to the 

caregiver experience. For example, there may be particular symptoms or clusters of 

symptoms (e.g. breathlessness) that are particularly distressing to family members.

In terms of measurement of caregiver psychological distress, it is notable that our subgroup 

analysis by caregiver measures found significant associations between the HSC (which 

measures both depression and anxiety) and patient symptoms, but not between patient 

symptoms and depression-only measures of caregiver distress. Congruent with our findings, 

the landmark Caregiver Health Effects Study reported that increases in patient physical 

impairment were associated with increases in caregiver anxiety, but not depression, over 

time.12 Similarly, within the context of HF, several qualitative studies have identified 

caregiver anxiety as a major theme of the caregiving experience and a common response to 

increasing patient symptoms.41 Thus, there may be particular utility in adding measures of 

anxiety to future studies involving patient-caregiver dyads.

Caregiver Well-Being and Patient Quality of Life

We found that higher caregiver strain was significantly associated with worse patient QOL. 

However, our analysis was constrained by sample size, as few studies examined this 

relationship. Thus, our confidence in this finding is somewhat limited by our inability to 

adequately test for bias. In contrast, we observed no significant association between 

caregiver psychological distress and patient QOL, but again, relatively few studies exist that 

test this relationship. Moreover, the substantial amount of between-study heterogeneity – 

possibly related to a high degree of variability in measuring both caregiver psychological 

distress and patient QOL across studies – precluded identification of a summary effect. 

Thus, there may indeed be a significant relationship between caregiver psychological 

distress and patient QOL that is otherwise obscured by differences in measurement or 

sampling across studies, as well as the relative paucity of studies. As QOL becomes an 

increasingly important outcome in HF,42 it is essential to understand the important role 
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caregiver factors may have on patient QOL. Furthermore, given that patients with HF often 

report substantial QOL impairment,43 it is important to support caregivers who may 

experience associated increases in strain or psychological distress.

Caregiver Well-Being and Patient Clinical Event Risk

Although there were multiple studies that tested the relationship between caregiver strain 

and caregiver psychological distress and patient clinical event risk, we were unable to 

summarize them using meta-analytic methods. With substantial variation in type and time-

to-event, a summary effect would be uninterpretable. However, it should be emphasized that 

this does not mean that no relationship between caregiver well-being and patient clinical 

event risk exists. To the contrary, these were the only relationships in this analysis in which 

all studies reported significant positive findings between worse caregiver well-being and 

higher patient clinical event-risk. This level of consensus on such critical outcomes – 

hospitalization and death – clearly warrants continuing investigation, ideally utilizing more 

congruent measures of clinical event risk.

Implications for Clinical Practice, Health Policy, and Research

There are several notable clinical, research, and policy implications from these findings. As 

HF symptoms worsen and patient QOL declines, caregivers may be at increased risk of 

strain and its sequelae, namely, increased morbidity and mortality.12,13 However, because the 

synthesis of cross-sectional observational studies precludes conclusions about directionality/

causality of relationships, it might also be said that assessment of increased strain in 

caregivers may signal higher patient symptom burden or QOL impairment. In either case, 

this first meta-analysis of patient-caregiver relationships in HF demonstrates that the 

experiences of patient and caregiver are clearly transactional, providing support for dyadic 

approaches to research and clinical management. For example, researchers and clinicians 

interested in studying and supporting self-care in HF patients recognize that caregiver strain 

may have a negative impact on self-care behaviors.44 This is particularly concerning if 

caregiver strain increases commensurate with patient symptoms, since caregivers may be 

less able to assist advanced HF patients who are at greatest risk for exacerbation if self-care 

is compromised. Therefore, the patient and caregiver as a dyad may benefit jointly from 

research, clinical care, and health policies that recognize and support the health and well-

being of both members of the caregiving dyad, rather than focusing solely on either patient 

or caregiver. This is reflected in the recent interventions in HF that have successfully 

integrated patients and caregivers together to improve outcomes for both members of the 

dyad.45,46 However, our ability to make definitive clinical recommendations for managing 

patient-caregiver dyads together is hindered by the current state of the literature in HF, 

which consists largely of analyses conceptualized and conducted at the individual level (e.g. 

individual patient/caregiver endpoints and limited examination of within-dyad 

interdependence). Thus, although this meta-analysis provides important information on how 

individual caregiver and patient outcomes are related on average, we are almost completely 

bereft of insight into how patients and caregivers experience and manage HF together within 

the context of their relationship to one another. Therefore, in order to better support patients 

and caregivers together within a dyadic context, we must expand research in HF to include 

studies that conceptualize and analyze research questions at the level of the dyad.
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Dyadic research approaches may also contribute to a more holistic understanding of clinical 

event-risk. Despite emphasis on reducing hospitalizations,47 HF-associated hospitalizations 

in the United States have not declined,48 and there is some concern that over-avoidance of 

hospitalization may sacrifice potentially associated survival benefits.49 Most nursing 

interventions that aim to reduce clinical event risk do not include the caregiver or take a 

dyadic approach, and almost half have no success in reducing hospitalization or death.50 

Furthermore, most risk prediction models in HF do not include social support variables.51 

Although we were not able to statistically synthesize relationships between caregiver well-

being and patient clinical event risk due to variation in event risk measures, all the studies 

we identified found significant positive relationships between worse caregiver well-being 

and patient clinical events. Given the clinical and research gaps in explaining variability in 

HF risk, it may be useful to examine caregiver factors as potential predictors of patient 

clinical event risk. However, the limitations of the cross-sectional nature of these studies 

cannot be understated. It is equally, if not more, plausible that the directionality of the 

relationship runs opposite – namely, that higher odds of patient clinical events influences 

higher strain in caregivers. Regardless, this is clearly a relationship that warrants further 

investigation, as both event-risk in patients and strain in caregivers are important clinical 

outcomes.13,42 Thus, developing a better understanding of the patient-caregiver dyad as a 

whole in HF may assist researchers in designing more efficacious models and interventions, 

guide clinicians in providing care that is more closely aligned with the real-world context of 

caregiving relationships in outpatient settings, and help policy makers to develop policies 

that support better outcomes for both patients and caregivers.

Limitations and Future Recommendations

The findings of this study have several limitations. Firstly, this analysis required integrating 

studies that used differing measures (e.g. strain, psychological distress, clinical event risk). 

In some instances this did not appear problematic (e.g. strain and patient symptoms), but in 

other cases this contributed to substantial heterogeneity in the analysis (e.g. caregiver 

psychological distress) or precluded analysis entirely (patient clinical event risk). Secondly, 

in the meta-analyses involving patient symptoms, although we used NYHA Class as a proxy 

for symptom severity, it is not a robust symptom measure; however, this is a readily available 

clinical characteristic frequently collected on patients in studies of HF caregivers. This is a 

reflection of the current state of the literature in HF, which predominantly consists of studies 

whose central focus is either patients or caregivers, rather than both members of the dyad. 

That is to say, although studies may include measures of both patient and caregiver 

characteristics, typically only one member is extensively measured and few characteristics of 

the other member are included. Thus, there is an opportunity to advance the science by 

explicitly acknowledging and examining the transactional nature of the patient-caregiver 

dyad, collecting robust data on clinical- and person-oriented measures (ideally using the 

same measure for patient and caregiver to facilitate dyadic analysis) from both members of 

the dyad, and using appropriate dyadic methods in future study designs and analysis. 

Thirdly, some of our analyses were hindered by the size and number of available studies. 

Although a minimum of two studies is required for meta-analysis, our confidence in the 

summary effect is strengthened when the sample size is adequate for rigorous tests of bias. 

Again, the lack of studies examining the interrelationship of patients and caregivers in HF is 

Bidwell et al. Page 7

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



an important limitation of the current state of the science in HF. As more research is done at 

the level of the dyad, dyadic interdependence, covarying outcomes, and dyadic archetypes 

can be more fully elucidated. Furthermore, when more studies are available for synthesis, 

techniques such as meta-regression can be utilized to more rigorously examine relationships 

of interest. And finally, although every effort was made to ensure inclusion of all available 

studies in this meta-analysis, there is always a possibility of bias from missed studies.

Conclusions

In this meta-analysis, higher caregiver strain was associated with worse patient symptoms 

and worse patient QOL. Although we found no significant relationship between caregiver 

psychological distress and patient symptoms or QOL, substantial heterogeneity was present 

in both analyses. Finally, studies examining relationships between caregiver well-being and 

patient clinical events were not amenable to meta-analysis due to variations in event-risk 

estimation. Future research involving patients and caregivers should include robust measures 

of clinical- and person-oriented outcomes from both members of the dyad. In particular, 

measures of psychological (anxiety and depression) and physical health and QOL should be 

included, as well as comprehensive measures of patient HF symptoms and caregiver strain. 

Most importantly, in order to better address the needs of patients and caregivers together, we 

must advance the science through research that is conceptualized and conducted at the level 

of the dyad.
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Figure 1. 
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Figure 2. 
Random effects meta-analysis of relationship between caregiver strain and patient symptoms 

of HF. Note: Fisher’s z converted to metric of Pearson’s r = 0.213. Egger’s test for bias of 

small study effects: t = 1.60, p = 0.170.
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Figure 3. 
Random effects meta-analysis of relationship between caregiver psychological distress and 

patient symptoms of HF. Note: Fisher’s Z converts to the metric of Pearson’s r as follows: 

for HSC summary effect r = 0.136; for BDI summary effect r = −0.105; for CES-D summary 

effect r = 0.226; for Other Depression summary effect r = 0.073; for Overall summary effect 

r = 0.060. Egger’s test for bias of small study effects: t = −0.71, p =0.502.
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Figure 4. 
Random-effects meta-analysis of relationship between caregiver psychological distress and 

patient QOL. Note: Fisher’s Z when converted to metric of Pearson’s r = −0.079. Egger’s 

test for bias of small study effects: t = 0.15, p = 0.898.
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