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Person with Heart Failure and Care Partner Dyads: Current
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Abstract

Over the past decade, there has been substantial growth in heart failure (HF) research that focuses
on persons with HF and their care partners (family members or other close friends that provide
unpaid support) as an interdependent team, or “care dyad.” In this state-of-the-art review, we

use a dyadic lens to identify and summarize current research on HF care dyads, from qualitative
studies, to non-experimental quantitative studies, to randomized-controlled trials. Although much
work has been done, this literature is younger and less well-developed than care dyad literatures
from other conditions (e.g., cancer, Alzheimer’s disease). We discuss the substantial challenges
and limitations in this body of work, with an eye towards addressing common issues that impact
rigor. We also look towards future directions, and discuss the promise dyadic research holds for
improving patient, care partner, and relationship health.\
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The body of dyadic literature in heart failure is developing and still relatively small, but
it provides evidence that patients and care partners share the experience of heart failure

and influence each other’s health in important ways.

Key opportunities for advancing this literature include increasing representativeness,
investing in longitudinal research, utilizing dyadic theories, enhancing rigor in
measurement and analysis, and maximizing relationship-centered designs.

Heart failure care partners (a.k.a. “family caregivers” or “co-patients™) play an important role in
heart failure management. Dyadic research in heart failure uses a relationship lens to examine
how patients and care partners interact as an interdependent “team.” This state-of-the-art review
summarizes the HF care dyad literature, discusses challenges, and highlights future directions.
Although there is evidence of clinically-relevant relational effects, this is a developing science,
with few trials, limited sample diversity, and a near-singular focus on heart failure self-care.

Opportunities exist to advance the impact of dyadic heart failure research to better support patient,

care partner, and relationship outcomes.
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Introduction

As home management of heart failure (HF) has increased in intensity and complexity, a
growing body of work includes HF care partners.! Care partners are family members or
other friends/community members (i.e., fictive kin) that provide unpaid support. “Family
caregivers” is a common alternative term, but “care partner” is used throughout this paper
to reflect a shared partnership in care,2 in which the person living with HF and their

care partner share the experience and care of HF. This partnership is a more typical
approximation of HF home management than the “caregiver-care recipient” dynamic, which
suggests a unidirectional relationship with one person giving care and the other passively
receiving it. Commonly, family care researchers in HF either focus on care partners
alone, or include persons with HF but examine their experiences and outcomes separately.
Comparatively less of HF research involving care partners is dyadic, i.e., focusing on how
the person with HF and their care partner live and manage HF together as a team.

For this review we use the relationship-centered conceptualization of dyadic proposed by
Thompson and Walker.2 In brief, simply obtaining information on both dyad members

does not yield dyadic research. Rather, dyadic research must focus on the interpersonal
relationship between two people and/or the patterns that characterize their interactions. The
dyad must be the “unit of analysis” across all stages of the research, from development

of the research question onward. Data and analyses must be relational in some way

(e.g., parallel measures or constructs and explicit focus on interdependencies, transactions,
patterns, etc.), and the implications of the research must be at the level of the dyad. In this
state-of-the-art review, we use this dyadic lens to identify and summarize current knowledge
in the HF care dyad literature, discuss challenges, and highlight future directions. Our hope
is to promote better understanding of the science underpinning how HF care partnerships
function, what they may need to be successful, and how we might intervene to optimize both
individual and relationship outcomes.

Current Knowledge

In this section summarizing current knowledge, we begin with an overview of who is (and

is not) represented in this literature, followed by three sections summarizing findings from

qualitative/mixed-methods studies, non-experimental quantitative studies, and randomized-
controlled trials. A brief description of search methods and a full evidence table of studies

can be found in the Appendix.

What Types of Dyads Have Been Studied in Heart Failure?

Major characteristics of the 5,892 dyads studied in the context of HF are presented in
Figure 1. The predominant relationship types represented were spousal/partnered dyads or
parent/adult child dyads, which together made up approximately two-thirds of the dyads.

J Card Fail. Author manuscript; available in PMC 2024 August 01.
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We have limited insight on the remaining third, who were typically categorized as “other”
or for whom no relationship type was reported. Within studies, samples ranged from being
100% cohabitating spouse/partner dyads to 100% non-spousal with all care partners living
outside of the household. The average ages of persons with HF and their care partners were
67.5+11.3 years and 58.6+13.0 years, respectively, with variability in age likely a function
of variability in relationship types represented. Differences in age between persons with
HF and their care partners within studies ranged from nearly +30 years (commonly older
persons with HF paired with adult children) to -5 years (slightly older care partners as
compared the person with HF).

Most dyads were comprised of male patients and female care partners, with care partner
gender unreported in nearly 7% of dyads. Cumulatively, there was limited-to-no mention

of non-heteronormative relationships or persons identifying as non-binary with respect to
gender. As such, the world’s evidence on HF dyads is globally hetero-normative and gender
conforming. Race was not reported for over half of persons with HF and nearly 75% of
care partners, and very few studies report ethnicity for either dyad member. Among studies
that reported race, nearly 75% of dyads were comprised of White patients and White care
partners. There was severely limited inclusion of persons with HF or care partners who
identify as other than White, African American, or Asian American. Of note, much of the
literature is from European nations, wherein it is less common to report on race/ethnicity.

A plurality (46.9%) of dyads involved a patient with New York Heart Association (NYHA)
class H1/1V HF; however, HF severity was not reported in nearly one-fifth of cases, and there
was substantial variability between individual studies, with sample HF severity ranging from
100% of patients with advanced HF with implanted left ventricular assist devices, to 80% of
patients with NYHA class I/11. Overall, there was very limited information on HF etiology
or type.

What Hypothesis-Generating Insights Have Been Gained from Qualitative and Mixed-
Methods Studies?

The focus of the qualitative and mixed-methods literature on HF care dyads is primarily

on aspects of HF management that occur at home. Some investigators examine how patient
and care partners engage in HF management together~7 and what their care needs are

as a dyad.8 Others focus on intradyadic dynamics of HF home management, and whether
patients and their care partners agree about how they experience or manage HF together
(e.g., how they organize HF care, cope with iliness together, perceive the future).”- 9-12
Some investigators also examine psychological or relational distress in the dyad in relation
to HF management.5: 9-12

Despite its relatively singular focus on the dyadic experience of managing HF,

qualitative and mixed-methods research on HF dyads is theoretically and methodologically
heterogeneous. Some researchers cite no particular theory, while others base aims or
components (e.g., interview guides) on differing theoretical frameworks. Varied theoretical
perspectives allow for dyads’ experiences of HF management to be understood from
different lenses, however, adaptations of individual-level theories are common, which may
limit dyadic perspective. While most have qualitative descriptive designs, data collection and
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analytic approaches vary. Dyad members are interviewed separately in some studies,”- 9 11
jointly (or in larger focus groups) in other studies,* > 8 and sometimes both separately
and together.8: 10. 12 The methodological choice between separate or joint interviews is
important, as each type of approach has different benefits, drawbacks, and implications for
interpreting data.13 14 Similarly, analytic choices have important implications, and there
are multiple ways to approach data derived from two individuals and their associated
interactions. Approaches to analyzing data with the dyad as a unit of analysis differ across
qualitative studies in HF or, more commonly, are not clearly described.

Amidst theoretical and methodological differences, similar hypothesis-generating insights
emerge. First, how dyads share the experience and management of HF is important for
both disease management and person-centered outcomes. Liljeroos and colleagues® found
that couples perceived a need to share the burden of HF with each other and with other
dyads. Dyads also wanted shared HF education (i.e., provided to the dyad together) and joint
psychosocial support, as HF affected them both.8 Sharing HF care was also a major focus
in the development of the Heart Failure Care Dyadic Typology by Buck and colleagues,1®
where dyads were classified into patterns of shared HF management based on conceptual
and empirical studies of dyadic illness management, illustrated by case examples.” This
typology has since been used to classify HF care dyads in other mixed-methods?? and
quantitative work.16

Patterns in sharing the experience of HF management have also been a focus in other
studies. For example, Retrum and colleagues® interviewed dyad members separately,
examining how they talked about their shared experience managing HF, including
challenges, coping and future planning. Some dyads shared similar perspectives on how
they managed daily challenges and stresses of living with HF, and discussed future
planning and end-of-life in similar ways. Others had discordant perspectives on how

they approached illness management, the future, and advanced care planning. Importantly,
discordant perspectives were associated with greater tension or distress in one or both dyad
members. Similarly, in a large qualitative study of dyadic palliative care needs, Kitko and
colleagues!! found conflicting perspectives not only on illness management, but also on
broader health care issues and end-of-life decisions in nearly half of dyads. Again, dyads
with conflicting perspectives reported more tension and distress than other dyads.1!

Another valuable insight is that relationship dynamics seem to be important to dyads’
experience with HF. Buck and colleagues found that dyads defaulted to long-standing
relationship patterns in HF management, preventing them from responding to changes in
HF.4 > In another study, dyads described how stress and uncertainty of living with HF
caused new relationship conflicts and communication difficulties.8 In other work, shared
relationships and shared activities (“sharing life”) were found to be central to patients and
partners regardless of how they managed HF in their relationship, and when HF worsened,
losing shared activities caused distress.” Kim and colleagues® found that patients and care
partners felt that HF management tasks intruded on their relationship, and that the quality
of their relationship was an important source of motivation for both managing HF and
keeping them focused on aspects of life beyond HF.5 If a dyad described their relationship
as close, with love as the primary motivation for caring, they reported better success with
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HF management and better quality of life (QOL).12 In terms of relationship type differences,
Retrum and colleagues found more emotional investment and sense of responsibility among
spousal vs. adult-child dyads, whereas adult-child dyads experienced greater struggles with
HF-related physical decline.®

Collectively, there is substantial qualitative and mixed-methods work to suggest that

how dyads share the experience and management of HF matters. Whether or not

their perspectives agree seems to be important, with congruent perspectives having
protective effects and incongruence contributing to distress. Further, the dyad’s pre-existing
relationship is important. Relationship dynamics before illness, and likely relationship type,
influences how they experience and manage HF, and reciprocally, HF can influence their
relationship, resulting in the loss of things that were treasured (shared activities) and the
addition of things that are unwanted (conflict, communication difficulty).

What Have We Learned from Non-Experimental Quantitative Studies?

The majority of studies involving HF care dyads utilize non-experimental quantitative
designs. This section summarizes what is known from these studies, ranging from tests

of simple transactional effects and interdependencies, to findings from more complex dyadic
models (both multivariate and univariate) and typology work.

Simple Transactional Effects—There are several examples of individual-level factors of
one member of a HF dyad influencing an individual-level factor of the other (Table 1; Figure
2A). In a traditional sense, such studies are not dyadic because the dyad is not the unit of
analysis.3 But, individual-level studies can provide valuable insight into the influence that
one dyad member has on the other. Although transactional effects in HF dyads have involved
a variety of outcomes (e.g., HF clinical events, engagement in HF management, health
status), transactions involving care partner mental health are commonly-observed effects.
For example, care partner stress and mental health have been significantly associated with
important clinical endpoints, such as patient event-free survival and hospitalizations.17-19
Transactional effects have also been observed between care partner stress (including
physiological stress biomarkers) and indicators of patient HF severity, e.g., NYHA Class,
symptom burden.20-23

Interdependencies and Shared Appraisal—There are several areas of established
interdependencies within HF dyads in domains of mental and physical health, appraisal

of relationship, appraisal of patient signs/symptoms and function, contributions to HF self-
care, and decision-making regarding treatment (Table 2; Figure 2B). Interdependencies are
important not only because they tell us something about dyadic interactions, but because
they help us understand whether it makes more sense to conceptualize and study something
in a dyadic versus individual framework.

Mental and Physical Health: In an early study, there were no differences in depressive
symptoms or anxiety between persons with HF and their care partners.2 Since that time,
significant associations have been found in general mental health,18: 25. 26 mental QOL,27-30
emotional symptoms,3L: 32 depression,29: 33-35 and anxiety33 between persons with HF and

J Card Fail. Author manuscript; available in PMC 2024 August 01.
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their care partners. Although there is evidence of significant associations in physical health
between persons with HF and their care partners,2> physical QOL26-30 and sleep?®: 30 are
not consistently associated.

Appraisal of Relationship: There are well-characterized similarities in how persons
with HF and their care partners appraise their relationship. Specifically, there are strong
correlations between how patients and their care partners perceive communication,

reciprocity, and decision-making,28 35 36 as well as relationship satisfaction and
mutuality,28: 33-35, 37, 38

Appraisal of Heart Failure Symptoms: Persons with HF and their care partners tend to
rate signs like edema most similarly, and less visible symptoms (e.g., abdominal bloating,
palpitations) less similarly.3% 40 Appraisals of patient functional limitations are highly
correlated,34 and persons with HF and their care partners also have similar appraisals of
patient fatigue, pain interference and anxiety.*! Interestingly, appraisals of patient dyspnea
are dissimilar.4!

Contributions to Heart Failure Care and Decision-Making: Contributions that persons
with HF and their care partners make to HF care are significantly correlated in the
domains of self-care maintenance and self-care management.2’ Confidence/self-efficacy
in contributions to HF care are also significantly correlated between persons with HF

and their care partners.2’ Regarding advanced directives, there is poor-to-fair agreement
between patient and care partners about aggressive treatments, and moderate agreement
about hospice care in general.#2 Perceptions of decisional conflict (uncertainty over which
course of action to take) in LVAD implantation are also highly correlated.*3

Multivariate Outcomes Models—Beyond simple interdependencies, additional research
has been done in HF using multivariate outcomes (a.k.a. matched pairs) models to examine
predictors of a common outcome for each member of the dyad (e.g., patient and care

partner depression).** Using this approach, investigators can quantify and adjust for the
degree of interdependence in outcomes between dyad members, as well as test actor

effects (influencing one’s own outcome) and partner effects (influencing the outcome of

the other dyad member). The specific approaches most commonly used are the Actor-Partner
Interdependence Model (APIM)*® and dyadic multilevel modeling.*® Importantly, although
a rigorous approach to selecting measures is imperative in any dyadic design or analysis,*’
a key prerequisite for analysis with APIM or dyadic multilevel modeling is parallel
measurement. For example, if the outcome of the model is depression, then both patient
depression and care partner depression should be measured using the same instrument.

The APIM framework typically assumes parallel measurement for both the predictor and
outcome variables, while dyadic multilevel modeling assumes that the outcome variables at
minimum are measured in-parallel (the need for parallel measurement of other variables is
dependent on the research question).

Actor-Partner Interdependence Models: The Actor-Partner Interdependence Model
(APIM) developed by Kenny and colleagues® is the most widely-used model for
quantifying dyadic interactions. A data example illustrating the basic structure of the APIM

J Card Fail. Author manuscript; available in PMC 2024 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bidwell et al.

Page 8

is presented in Figure 3. In the APIM framework, each dyad member contributes their own
predictor variable and their own outcome variable to the model, from which actor effects
and partner effects are estimated (adjusting for dyad interdependence). The model can be
estimated using different statistical approaches (i.e., structural equation modeling, multilevel
modeling), and has extensions for longitudinal analyses, moderation/mediation, and the
addition of confounders.48

Although actor effects are important, partner effects are of the most interest, as they
represent the transactional and shared nature of health within the dyad. Tested partner
effects from APIMs in HF dyads (n=73 total APIMs) are presented in Table 3. Of the 73
tested partner effects wherein a patient predictor was tested in relation to a care partner
outcome, only four (5.5%) have been statistically significant. Some examples include:
greater patient-perceived relationship closeness predicting more care partner engagement
in HF management#? and better patient HF management predicting better care partner
mental health.33 Of the 73 tested partner effects wherein a care partner predictor was
tested in relation to a patient outcome, 23 (31.5%) have been statistically significant. Some
examples include: care partner affective symptoms (e.g., depression, anxiety) predicting
worse patient QOL24 31 and worse patient HF management,3” and greater care partner-
perceived relationship closeness predicting better patient HF management.*°

Dyadic Multilevel Modeling: Another type of multivariate outcomes model used in

care dyad research is the multivariate parameterization of the dyadic multilevel model,
developed by Sayer and colleagues.** Like the APIM, these models provide within- and
between-dyad estimates of individual patient and care partner outcomes that have been
measured in-parallel, while controlling for interdependence and measurement error. This
model has similar limitations to the APIM, and can be used to examine actor and partner
effects. However, it can also be used more flexibly, e.g., to test hypotheses beyond a

single set of actor-partner effects or answer research questions centered on relationship-level
determinants.

There are examples of multilevel dyadic models focusing on dimensions of HF self-care,
and others focusing on psychological symptoms or health-related quality of life (HRQOL).
In one study, better dyad relationship quality was associated with higher patient and

care partner self-efficacy (a.k.a. confidence) in HF self-care.50 In another study, better
relationship quality was associated with better patient and care partner engagement in HF
self-care behaviors, and other predictors of patient and/or care partner self-care were also
observed, such as patient and care partner HRQOL and dyad relationship type.®! In a study
of patient and care partner congruence and satisfaction with how HF self-care is organized
within their relationship, greater congruence and satisfaction was associated with better
HRQOL for both dyad members.52 Lastly, in a study of depressive symptoms, better patient
self-care was associated with lower care partner depressive symptoms, and, conversely,
better care partner engagement in self-care was associated with lower patient depressive
symptoms.>3

Univariate Outcomes Models—In some studies of HF dyads, univariate outcomes
models have been used to generate Bayesian estimates of dyadic average (i.e., average
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score within the dyad on a particular outcome variable, measured using identical or

parallel instruments in both the patient and their care partner) and dyadic incongruence

(i.e. the magnitude and direction of the gap or difference between patient and care partner
scores).** An alternative parameterization of the dyadic multilevel multivariate outcomes
model (described in the previous section) is often used to model these estimates of dyadic
average and incongruence, adjusting for dyadic interdependence and measurement error,*4
as the example in Figure 4. In dyadic research, creating relationship-level scores is one way
of generating second-order variables.3

For example, in a univariate outcome study introducing the new concept of dyad-level
confidence in HF self-care, greater average confidence within the dyad was associated with
better patient self-care on multiple dimensions.>* Greater incongruence within the dyad

on confidence scores was associated with care partners contributing less to self-care. The
direction of incongruence was also important: when care partners’ rating of confidence was
higher than the patient, they contributed more to HF maintenance (e.g., providing support
with behaviors like medication adherence, reducing sodium intake), and the person with HF
engaged less in consulting behaviors (e.g., contacting a provider for worsening HF).>* There
are also other examples of univariate outcomes models in dyadic HF research wherein the
modeled dyadic average and/or incongruence scores are utilized to identify common patterns
or typologies in how dyads manage or experience HF.41: 55, 56

Quantitative HF Dyadic Typologies

Characteristics and interactions within and between HF dyads are generally characterized

by substantial variability. Dyadic typologies are a useful tool for organizing this variability
into understandable, clinically meaningful patterns. In addition to the theoretically-derived
and qualitatively validated Heart Failure Care Dyadic Typology,1® there are examples of
investigators creating dyadic configurations using within-dyad individual characteristics
chosen a priori.2% 57 There are also examples in which quantitative methods are used to
identify dyad-level patterns empirically from the sample data, either from second-order
factors extracted from univariate outcomes models, or from other individual- or dyad-

level variables that characterize some key aspect of their relationship, as presented in

Table 4. Each typology informs a different facet of shared HF management (e.g., shared
knowledge, ability to assess symptoms, other aspects of disease management) or relationship
dynamics (e.g., mutuality, closeness, communication), and each typology is also connected
to meaningful individual- or dyad-level outcomes. Taken together, typologies uncover the
diversity of care dyad relationships and illuminate what different dyads may need, informing
precision interventions.

What Have We Learned from Randomized Controlled Trials?

Dyadic interventions aimed at improving HF self-care were systematically reviewed
previously by Buck and colleagues.8 In brief, the dyadic intervention literature in HF is
small and heterogeneous, results are mixed, and significant methodological limitations exist
across the entire body of research. Salient design elements and results of major HF dyadic
trials over the last decade are presented in Table 5. Trials varied substantively in terms
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of design, behavioral change technique, mode of delivery, intervention dose, and primary
outcomes, precluding synthesis of key features.

While all trials reported some positive intervention effects, results were mixed, with

most trials reporting more null than positive results on one or more outcomes. Further,
heterogeneity of interventions and outcomes (>20) across studies make it impossible to
aggregate findings in a meaningful way. However, there were six outcomes common to
three or more trials: Se/f-care of HF was a main outcome in four trials,>%-%2 with one trial
having overall positive results, two trials having mixed results (e.g., significant differences
at some time points but not others), and one trial with null results. Perceived control of HF
was a main outcome in three trials,>? 64 65 all of which had mixed results. Depression (or
depressive symptoms) was a main outcome in four trials,>®: 61. 64. 65 jn which all but one had
null results. Results related to care strain, a main outcome in three trials,>®: 61. 65 were also
mixed, with two null and one positive trial. Quality of life was also a common outcome: two
trials with HF-specific QOL as a main outcome were positive and null,%2: 63 respectively,
and the three trials with general HRQOL as a main outcome were all null.59: 63. 64

Some common limitations of these trials have particularly detrimental implications for
capacity to detect significant effects. Foremost is small sample size (median N = 108
dyads), paired with relatively small intervention dose, with most delivering the majority
of the intervention in 2 — 4 sessions, lasting < 2 hours (typically 1 hour or less) per
session. These limitations, alongside the selection of endpoints that are relatively stable
or not easily changed (e.g., HRQOL, depression), difficult to master (e.g., HF self-care),
or without clear theoretical or mechanistic rationale, may partly explain mixed or null
effects. There are also key endpoints that are missing that may change in a dyadic
intervention, namely, relationship-level endpoints with protective effects like relationship
quality or communication. Notably, only one study had a relationship-level endpoint (i.e.,
communication), and study investigators reported significant improvements for that endpoint
in the intervention versus control.61: 62 Additionally, there are no dyad-level analyses: all
trials involve separate analyses of outcomes for patients and care partners as individual
groups.

Major Challenges and Future Directions

While dyadic HF research has made important contributions to knowledge and clinical care,
there are several challenges that have limited its impact. In the spirit of advancing this area
of science, we present some of its foremost challenges for consideration as future directions.

Enhance Representativeness

Arguably the most important challenge in HF dyadic research is our near-complete lack of
insight on the experiences and needs of dyads with multicultural or LGBTQ+ identities.
With few exceptions, samples are overwhelmingly White/non-Hispanic, and there are
essentially no studies that include persons identifying as non-binary or LGBTQ+. For

an area of science with relationship dynamics at its center — often coupled relationships

— studying exclusively hetero-normative relationships is a critical gap. And overall,

lack of racial/ethnic and socioeconomic diversity is an unacceptable source of bias at
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best, and at worst, a fatal flaw. Broader caregiving literature has uncovered meaningful
differences in how diverse families approach managing chronic illness, with families from
underrepresented racial/ethnic groups often hesitating to engage formal services and instead
relying on each other, putting strain on family relationships.56 Given systemic inequities
that place a disproportionate burden of health disparities on racial/ethnic and sexual/gender
minority populations,87: 68 calls to action to increase diversity in HF research must extend
to research with care dyads. While we have an opportunity to learn from investigators in
HF that have successfully recruited diverse samples of HF dyads,5° we can also gain insight
from broader literatures, particularly dementia caregiving, where investigators have been
working on solutions for increasing representation of diverse caregivers for decades.89-71

Invest in Life-Course and Trajectory Research

Lack of longitudinal and life-course research is a major field-limiting gap in HF caregiving
research,! and this dearth of knowledge extends to care dyad research. This is particularly
problematic given advances in therapies allowing congenital heart patients to live longer, and
also the younger average age of persons with certain HF etiologies (e.g., pregnancy-induced,
substance use, chemotherapy-induced), where dyads may be couples in early- or middle-
adulthood managing chronic, life-threatening HF while also caring for young children
and/or aging parents. Further, given that one-fifth of dyadic HF studies do not report HF
severity, almost no studies report etiology or type, and we have almost no longitudinal
research, we know little about how the HF clinical course impacts care dyads over time. We
cannot adequately support patients and partners if we only have insight on late-middle/late
adulthood, and essentially no understanding of how needs change with the HF trajectory.

Understand and Leverage Dyadic Theory

Many dyadic studies in HF either cite no guiding theory, or adapt individual-level theories.
Using dyadic theory brings greater consistency to dyadic conceptualization, harmonizes
the focus on dyad-level mechanisms and endpoints, strengthens the scientific premise of
our hypotheses, and reduces the risk of expending limited resources testing ineffective
interventions. Use of dyadic theory should be considered a helpful compass, rather than

a constraint, given the complexity and multiplicity of the research questions that can

stem from studying two individuals and'the patterns of interactions that make up their
relationship. Importantly, investigators are not limited to a single option — there are

many dyadic theories to choose from. For example, Lyons and Lee’s (2018) Theory of
Dyadic Iliness Management, Bodenmann’s (1997) Systemic Transactional Model, Berg
& Upchurch’s (2007) Developmental-Contextual Model of Couples Coping with Chronic
IlIness, Kelley and Thibaut’s (1959 and later extensions) Interdependence Theory, and
others.

Select Dyad-Level Measures with Care

Most quantitative approaches for examining relationship-level interactions require data
from parallel instruments (i.e., same/similar measure administered to both dyad members).
Measuring parallel constructs differently in persons with HF and care partners (or not
collecting data on parallel constructs at all) reduces opportunities for gaining dyadic
insights. Often, lack of parallel measurement stems from a larger lack of clarity or
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consistency in centering the dyad as the unit of analysis across all stages of research — from
conceptualization of the research question through interpretation of results. In other cases,
an instrument may be administered in-parallel, but the concept measured may not actually
apply to both dyad members, or it may take on different conceptual meaning when different
members of the dyad respond to it (e.g., HF-specific QOL administered to both patients
and partners). This latter case may be entirely appropriate for certain research questions,
but it requires researchers to invest great care in ensuring that second-order data derived
from these measures will have the dyad-level meaning that they intend, and that results are
interpreted in-kind.

Enhance Rigor in Dyadic Analysis

Using model accessibility — rather than theory — to drive research questions, and
suboptimally applying those models, is a major threat to this area of science. Specifically,
there is an over-reliance on dyadic modeling frameworks, most notably APIM, that

are accessible and appropriate for dyadic data, but are frequently applied without
theoretical justification for the hypothesized relationships being tested. Furthermore, few
use multivariate APIM with integration of covariates, leaving observed effects unadjusted
for key confounders (although there are exceptions®3). At minimum, if APIM is utilized,
adjustment for confounding factors (relationship type in particular’?) is a must. Like

the model itself, the APIM extension for adding covariates is accessible and has been
well-described.*8 Methods and resources for estimating power for APIM analyses are also
available, and one general method used for power calculation in APIM analyses (Monte
Carlo simulation) is also commonly used to estimate power for other complex models,
dyadic and others.”® This is important, given that the preponderance of small sample
sizes in HF dyadic research makes it likely that several dyadic analyses — APIM and
otherwise — are underpowered. This elevates risk of false discovery in the exploration and
testing of multiple effects, or risk for null findings due to lack of power or failure to test
for theoretically- or empirically-justified effects. Quantitative dyadic analyses, regardless
of model, must be undertaken with care and consideration: with theoretically and/or
empirically justified hypothesis tests, use of appropriate outcomes measures and control
variables, and adequately powered.

Center the Dyad in Dyadic Interventions

A critical element of dyadic intervention design is the relationship element. In dyadic

HF trials, it is not always clear how the relationship was targeted, what aspects of the
relationship were considered key mechanisms, or in what way (if at all) intervention
components delivered to a dyad actually integrated, leveraged, or attempted to modify their
interactions with one another. For example, in some instances it is unclear how dyadic
education differed from delivering education to a single person, or to two unconnected
individuals. When relationship-level mechanisms or components in dyadic trials are not
well-described, it makes it difficult to interpret whether (or how) the results could be used
to advance dyadic health. There are promising, early-stage interventions in HF which focus
more clearly on relationship-level mechanisms,”# 7 but larger-scale testing is required.
Additionally, the promise of dyadic typology research in HF, where relationship-level
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patterns have been identified as determinants of meaningful outcomes, has been massively
underutilized in informing relationship-level targets for precision interventions.

The relationship focus of dyadic research also allows for quantification of intervention
effects at the relationship-level. This has gone essentially unleveraged in existing dyadic
RCTs in HF — all trials report separate analyses of outcomes for patients and care partners as
individual groups. Individual group analyses are certainly appropriate for outcomes that are
salient for one dyad member but not the other (e.g., HF-specific QOL, care partner strain).
However, most trials also include outcomes that are common to both dyad members or are
measured in-parallel (e.g., HRQOL, HF knowledge, contributions to HF self-care). Common
or parallel outcome measures can facilitate analyses where changes in both outcome
variables for patient and partner can be quantified at both within-dyad and between-dyad
levels. To illustrate, consider a hypothetical intervention with a significant positive effect for
patients on a given outcome, but, for care partners on that same outcome, a highly variable,
non-significant effect. A dyadic analysis could reveal relationship-level effects — obscured

in the individual analyses — that may explain the variability in care partner response (e.g.,
cross partner effects that predict non-response, differential effects at the dyad-level, etc.).
And overall, it is difficult to determine whether an intervention is improving dyadic health

if all intervention outcomes and variability in outcomes are examined at only the individual
(i.e., patient or care partner) level.

Importantly, mixed results across existing dyadic trials in HF do not necessarily indicate
that dyadic interventions aren’t beneficial. The dyadic literature in HF is less well-developed
overall and has comparatively fewer trials than other chronic illness literatures with longer
histories of family care research, such as cancer and dementia. However, dyadic trials in
other chronic illnesses share similar heterogeneity, gaps, and limitations as dyadic RCTs in
HF, demonstrating the inherent challenges of this type of research. Despite this, the broader
literature also shows that dyadic interventions in chronic illness have significant beneficial
effects on average, suggesting that the challenge is likely well worth the investment.”6-79

Break Down Siloes Separating Dyadic Care Literatures

Solutions to some methodological issues facing dyadic HF research are relatively
straightforward and will lead to considerable improvements in rigor, reproducibility, and
translatability to clinical care. However, there are other major issues, for example, small
sample sizes and lack of sample diversity, that are just as urgent but are more challenging
to solve. On both counts, some pragmatism is warranted: unless funding priorities shift and
the number of researchers in this space increase and diversify, this will remain a small and
homogeneous body of science in perpetuity. However, we have an opportunity to move

our relatively young field of dyadic HF research forward by better leveraging knowledge
from more established dyadic care literatures (e.g., cancer, dementia), or the caregiving
literature more broadly. Family care research in HF evolved somewhat independently of
other family care literatures, but there are certainly features of care in other chronic illnesses
that overlap with HF, either in terms of multimorbidity or in terms of disease experience

or care aspects that are shared with the HF syndrome (e.g., symptom burden, cognitive
impairment, uncertain trajectory/mortality). As HF family care researchers, we likely need
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to be much more facile in translating family care research from other contexts if we are
going to have any hope of advancing our science with the speed, scope, and inclusiveness
necessary to adequately address HF family care issues in clinical and policy spaces.

Concluding Thoughts

Dyadic research is complex, expensive, and difficult, and the impact of dyadic research in
HF has been hampered by many challenges. First and foremost, it remains a comparatively
small body of science that, in many cases, is only tangentially dyadic by definition.

With a few exceptions, sample sizes are small and many studies are likely underpowered,
potentially obscuring important effects. There is also a concerning probability that a number
of significant effects observed across studies are a product of false discovery, with teams
publishing many papers from a single dataset with a lack of clarity around the original aims.
With few RCTs, the most prominent insights come from non-experimental studies, many of
which have significant methodological limitations and minimal connection to dyadic theory.
Existing RCTs are also characterized by methodological limitations and mixed results, and
most focus primarily on individual rather than dyad-level endpoints.

Despite its challenges, the promise of dyadic research in HF remains exciting and high-
impact. At its core, it seeks to improve both the health of persons with HF and the health

of care partners — two at-risk populations. Additionally, it seeks to understand and support
the health of their relationship, which itself is an established determinant of cardiovascular
and overall health across the lifespan.89 Although the majority of dyadic research in HF has
focused on disease management, there are many dimensions of living and thriving with HF
that hold value for patients and care partners. Further, although most dyadic research in HF
includes relational elements, the main emphasis to-date has been on individual patient or
care partner endpoints (typically, patient endpoints), with less focus on dyad-level outcomes.
It is critical to recognize that the main advantage of dyadic research is that it holds the
potential to better understand and intervene to improve (and hold in-balance) the health and
well-being for fwo people (patient and care partner) on fwo levels (individual and relational).
Going forward, we must seize the opportunity to leverage the full power and potential of
dyadic research: both to benefit our patients and their care partners, and to preserve and
strengthen the relationship ties that support their health, enrich their lives, and allow them to
flourish.
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Highlights:
Care partners are family or friends that provide unpaid support to patients

Dyadic research focuses on the patient and care partner as an interdependent
team

Dyadic literature in heart failure consists primarily of disease management
studies

Provides evidence heart failure is a shared experience affecting both dyad
members

Holds promise for improving patient, care partner, and relationship health
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Q Major characteristics of the 5,892 dyads
® studied in the context of heart failure (HF).
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Figure 1:
Characteristics of Heart Failure Dyads
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A . B .
Patient-Level Patient-Level
Factor Factor
Better care partner mental Worse patient symptoms = Interdependency between Similar appraisal of patient
health = lower patient greater care-related strain patient and care-partner dyspnea on exertion by
event risk (HR=0.41, (Fisher’sz = 0.22 (95%Cl= mental health patient and care-partner
95%CI=0.20-0.84, p=0.01). 0.12-0.31), p<0.001). (r=0.30; p< 0.0001). (ICC=0.795).
Care Partner- Care Partner-
Level Factor Level Factor

Figure 2: Simple Transactional Effects, Interdependencies and Shared Appraisal
Figure 2A presents simple interpersonal effects involving measures that are different

between patients with heart failure and their care partners. The first example from Bidwell
et al., 2017 shows the link between care partner mental health and lower patient clinical
event risk. The second example from Bidwell et al., 2015 shows a link between worse
patient symptoms and greater care-related strain on the part of their care partners. Figure
2B presents simple interdependencies between patients and their care partners on the same
measure. The first example from Timonet-Andreu et al., 2020 shows shared mental health
between patients with heart failure and their care partners. Figure 2B also presents simple
shared appraisal where both members of the dyad appraise the patient’s symptoms. The
second example from Sharifi et al., 2018 shows shared appraisal of patient dyspnea on
exertion as experienced by the patient and perceived by their care partner

Abbreviations: 95%CI = 95% confidence interval; HR = hazard ratio; ICC = intraclass
correlation coefficient; r = Pearson’s correlation
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. _ % Management €
Quality of Life .
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Compositional Interdependence
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Quality of Life Actorffect | Management < il
16 s > Behaviors

Page 24

Figure 3: Multivariate Dyadic Model of Actor-Partner Interdependence.
This figure presents a multivariate dyadic model, meaning that heart failure management

behaviors are separate outcomes of the patient and their care partner. Interdependence
between the outcomes is controlled for. Endogenous variables cannot correlate with each
other in this type of equation modeling; instead, the error in patient and care partner
management behaviors is correlated. Actor effects (patient factors influencing patient
outcomes, or care partner factors influencing care partner outcomes) and partner effects
(patient factors influencing care partner outcomes, or care partner factors influencing patient
outcomes) can be modeled to explain interdependence in the outcomes with additional
consideration of compositional effects (i.e., how the predictors also are relational and
therefor correlated). These data are from an analysis by Bidwell et al. 2015, showing partner
effects wherein patient quality of life influences care partner management behaviors, and
wherein care partner quality of life influences patient HF management behaviors. Actor
effects were not significant

Abbreviations: e = error; CP = care partner; ns = p value >0.05, PT = patient
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Second-Order | Mean Incongruence
Abstraction | 49.2+8.9 6.443.3
First-Order Patient Care Partner

Abstraction Management Management

_____________________________________________________________________________________________________________________

Y1 Y2 Y3 Yi Y1 Y2 Y3 Yi
117 7T
g & & £ ) g & g

Figure 4: Univariate Dyadic Model with Empirical Bayes Estimates of Mean and Incongruence.
This figure presents a univariate dyadic model, meaning that new second-order variables

are created with the dyad as the unit of analysis. Importantly, empirical Bayes estimates

of dyadic mean and dyadic incongruence are adjusted for interdependence (bidirectional
arrow) between the first-order variables (i.e. patient and care partner management that are
calculated based on several items) as well as for measurement error. These data are from
an analysis by Lee et al. 2015, which found a dyadic mean management of 49.2 (i.e., how
well they are doing together) and dyadic incongruence in management of 6.4 (i.e., who is
contributing more, and in what direction and magnitude). Many univariate approaches also
integrate predictors of incongruence, or use incongruence to predict another outcome
Abbreviations: e = error; y = items on the patient and care partner versions of the self-care
management scale.
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Table 2:

Significant Interdependencies and Shared Appraisal

Mental Health
Mental health (r= 0.30)18
Mental health (r= 0.30)%
Mental health (no difference)26
Mental quality of life (r= 0.30)%"
Mental quality of life (r=0.16)%
Mental quality of life (r =0.12)8
Mental quality of life (r=0.38)%°
Depression (r= 0.09 not sig)?4
Depression (r= 0.33)%°
Depression (r= 0.25)%
Depression (r=0.147)%
Depression (r= 0.53)3
Anxiety (r=-0.01 not sig)?*
Anxiety (r=0.13)%
Emotional symptoms (all t-tests not sig)3!
Negative emotions in response to patient illness (7= 0.54)32
Physical Health
Physical health (7= 0.34)25
Physical quality of life (r=0.10 not sig)%’
Physical quality of life (#= 0.09 not sig)?®
Physical quality of life (r= 0.13)%
Physical quality of life (r= 0.28)%
Physical quality of life (patient worse in all domains)26
Sleep disturbances (7= 0.19 not sig)?®
Sleep quality (r=0.27)%
Fatigue (r =0.32)3°
Appraisal of Relationship
Relationship type (r= 0.68)%7
Satisfaction (r= 0.62)3
Reciprocity (7= 0.50)%
Mutuality (7= 0.52)%
Mutuality (r=0.52)%8
Mutuality (total score: 7 =0.54; all domains: r= 0.43 to 0.57)%
Mutuality (total score: 7= 0.57; all domains: 7= 0.50 to 0.55)%
Communication (7= 0.46)36
Decision-making (7= 0.50)36

Appraisal of Patient Symptoms/Function
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Physical symptoms (7= 0.05 (bloating) to 0.62 (edemay))3°
Physical symptoms (7= 0.31 (palpitations) to 0.87 (edema))*°
Appraisal of patient functional limitations (r= 0.91)3*

Contributions to Heart Failure Care
Contributions to HF care maintenance (7= 0.29)%
Contributions to HF care management (7= 0.48)27
Contributions to HF care confidence (r= 0.51)%’

Decision-Making Regarding Heart Failure Treatment

Patient wishes regarding hospice (x = 0.42)42

Decisional conflict related to pursuing LVAD (B = 0.47)*3
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