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Abstract: Objectives: Black and Hispanic American patients have seen an increase in heart failure (HF) rates, with
higher rates of hospitalizations and age-adjusted mortality. Our study aims to examine the associations between So-
cial Determinants of Health (SDoH), difficulties associated with the workload assigned to the patients by healthcare
providers/healthcare system measured as Burden of Treatment (BoT), and Quality of Life (QoL) in a predominantly
minority, low income population of patients with heart failure in the South Bronx. Methods: We included 265 pa-
tients hospitalized for HF decompensation. They were administered questionnaires to evaluate SDoH, QoL (EQ-5D),
and BoT (Patient Experience with Treatment and Self-management-PETS questionnaire) at baseline. We fitted 10
zero-inflated negative binomial models to determine associations between total SDOH and total QoL with each BoT
domain. We modelled the likelihood that a patient reports no burden on a given domain as well as the severity of
the burden among patients who report burden. Results: The mean age of our cohort was 63.7 years, with 66% male,
50% Hispanic ethnicity and 48% Black. Spanish was the predominant primary language of communication. Their
mean Charlson Comorbidity Index was 5.32 (SD = 2.6). Heart failure with reduced ejection fraction (HFrEF) was
present in 72% of our participating patients. The mean composite SDoH score was 3.4 (SD = 1.9), with 31% of the
cohort reporting problems paying their bills, 28% with food insecurity, and 35% requiring public assistance. Among
the 5 domains measured by EQ-5D for evaluating QoL, moderate to severe difficulty was experienced by 88% of
our cohort in at least one of the five domains, and severe difficulty in at least one of the five domains was reported
in 23% of our patients. Of the ten domains evaluated for Burden of Treatment (BoT), the highest median scores
obtained from our cohort were for difficulty with medical expenses, role and social activity limitations, difficulty with
accessing healthcare services, difficulty with medical information, and physical and mental exhaustion due to self-
care. Zero-inflated models identified a significant association between higher SDoH scores and having some burden
of treatment in 6 of the 10 domains, particularly in the domains of difficulty with healthcare expenses and diffi-
culty with self-care interfering with social/daily activities. Additionally, high SDoH scores were also associated with
greater severity of burden in 7 of the 10 domains, particularly relating to understanding medical information and
difficulty with healthcare expenses. Poor QoL was associated with increased BoT in 6 of the 10 domains. QoL was
strongly associated with the burdens of physical and mental exhaustion and difficulty with medical appointments.
Conclusions: Our findings highlight the interplay of SDoH, QoL and BoT in driving health disparities in heart failure
patients. The positive correlation between SDoH and BoT demonstrates the impact that SDoH has on the treatment
experiences of HF patients and their ability to manage their iliness. Difficulty with healthcare expenses, understand-
ing medical information, keeping track of medical appointments, self-care responsibilities affecting work, family and
daily activities, and increased physical and mental fatigue due to self-care were the predominant domains affect-
ing our study population. These findings signal the need for healthcare systems to identify at-risk individuals and
implement individualized strategies to reduce the burden that treatment places on patients. Minimally Disruptive
Medicine, which emphasizes understanding the patient’s perspectives and tailoring treatment to the patient’s daily
life, may be an important tool in providing equitable care to these at-risk populations.
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Introduction

About one in four people will develop heart fail-
ure (HF) in their lifetime due to the rising preva-
lence of heart failure (HF) with age [1]. In spite
of advances in HF treatment, including in-
creased use of Goal-Directed Medical Therapy
(GDMT), the morbidity and mortality from HF
has continued to remain high [1]. One crucial
reason for this is that HF requires patients to
manage their symptoms, comply with a strict
treatment regimen, including medications, diet,
and lifestyle changes, and follow prescribed
care transitions after hospitalization requiring
a complex interplay between healthcare provid-
ers/their organizations, as well as their support
systems [2]. Physician-prescribed treatment
protocols usually include multiple follow-up
appointments for provider visits, diagnostic
tests, and modification of patient behavior or
lifestyle which creates hardship to the patient
[2-5]. “Burden of Treatment” (BoT) is defined as
burdens associated with the workload assigned
to the patient by healthcare providers, includ-
ing their health system, and the ramifications
this workload has on a patient’s capacity for
self-care. For patients undergoing HF treat-
ment, the challenges include understanding
their condition, following complex medication
regimens, and adjusting to lifestyle changes
[2].

Black and Hispanic American patients in par-
ticular have seen an increase in HF rates, with
higher HF hospitalizations and age-adjusted
mortality rates [1, 6]. Increased incidence of
modifiable risk factors like hypertension, dia-
betes and obesity, unrecognized structural
heart disease and younger age of heart failure
onset in this population could contribute to
the higher HF rates [7, 8]. Appropriate and opti-
mum dosage of GDMT prescriptions, access to
newer therapeutic modalities (such as cardiac
resynchronization therapies, cardiac trans-
plant, and referrals for adjunctive therapies
like cardiac rehabilitation) remains low in this
population, leading to higher HF hospitaliza-
tions and mortality [6, 9]. In addition, these
minority populations experience environmental
and socioeconomic challenges that contribute
to higher incidence rates and worse outcomes
related to heart failure [10]. Health inequities
usually reflected by higher Social Determinants
of Health (SDoH) are also important risk factors
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in at-risk populations [1]. Social Determinants
of Health (SDoH) are defined as conditions
people are born into, grow, work, live and age
in, and reflect a patient’s life and affect their
ability to access care [11, 12]. Patients with
higher SDoH scores have an increased risk of
90-day mortality following HF hospitalization
[13, 14]. Quality of Life (QoL) is a patient re-
ported measure of perception about their gen-
eral health status and allows comparison with-
in the population and disease categories [15].
Patients with HF on average have lower QoL
than healthy patients and those with chronic
illnesses. This is due to limitations secondary
to their symptoms, mobility challenges and
associated depression/anxiety. Women and
patients with heart failure with Reduced
Ejection Fraction (HFrEF) have been observed
in previous studies to have poorer QoL than
men [16]. In addition, QoL is an independent
predictor of health outcomes including hospi-
talization and mortality in HF patients [16].

Few studies have evaluated the associations
between SDoH, QoL, and BoT among patients
with HF. We therefore sought to evaluate the
impact of SDoH and QoL on the various do-
mains of Burden of Treatment to identify
patients with greater hardships with treatment
and care in our population, which is predomi-
nantly minority and low income. Additionally,
we used models to understand the likelihood
that a patient reported no burden on the evalu-
ated domains and the severity of the burden
among those patients who did report a burden.
We evaluated the correlation of burden with
social determinants, quality of life, and other
demographics variables. Understanding these
associations and addressing this knowledge
deficit would help providers and systems serv-
ing at-risk communities design customized
population-based interventions to reduce dis-
parities in HF treatment.

Methods

The STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology) guide-
lines were followed during the preparation of
this manuscript. This study protocol was re-
viewed and approved by New York City Health
and Hospitals/Lincoln Institutional Review
Board. Formal informed consent was obtained
from the patients at enroliment.
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Design

We are conducting an ongoing prospective
longitudinal cohort study, focusing on adult
patients hospitalized for HF decompensation.
All consenting adult hospitalized patients > 18
years of age admitted with a primary diagnosis
of CHF decompensation were included in the
study. Patients with heart transplant, mechani-
cal support (Left Ventricular Assist Device/CRT
device), moderate-severe dementia, with in-
sufficient data for analysis including those who
left Against Medical Advice, and those in hos-
pice care were excluded. Participants were
administered surveys assessing SDoH, QoL
(EQ-5D), and BoT (Patient Experience with
Treatment and Self-management (PETS) sur-
vey). The initial survey was conducted in person
during hospitalization, and follow-up surveys
are being conducted via phone at 6 months
and one-year post discharge. Here, we present
an analysis of the initial baseline data.

Quality of Life (QoL)

QoL was measured using the EQ-5D ques-
tionnaire with permission from the EuroQoL
group. The EQ-5D questionnaire evaluates 5
dimensions - mobility, self-care, usual activi-
ties, pain/discomfort, and anxiety/depression.
Responses are recorded on a 3 point scale,
with a response of “1”, meaning no difficulty
and a response of “3” meaning severe difficul-
ty. A visual analog scale from 0-100 was used
to assess the patient’s perception of their
health, with a response of O being the worst
possible health and a response of 100 being
the best possible health.

Social Determinants of Health (SDoH)

Our survey assesses patients’ Social De-
terminants of Health (SDoH), including needs
such as health insurance, medical bills, medi-
cation costs, financial assistance, education,
language, and job training. It also measures
food insecurity, housing issues (worries ab-
out losing housing, problems with living condi-
tions, homelessness), daycare needs, immigra-
tion support, and social isolation. The res-
ponses were recorded as a “Yes” or “No” for all
the questions.

Burden of Treatment (BoT)
The PETS instrument, featuring 10 domains,

measured BoT, and was administered to par-
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ticipating patients [26]. Responses, captured
on 5-point Likert scale, span from “strongly
agree” to “strongly disagree” OR “very difficult”
to “very easy”, and were aggregated and scaled
to a 0-100 range for analysis.

The domains include: 1. Medical Information:
Challenges in understanding health issues,
dietary choices, medication usage, treatment
changes, and medical advice. 2. Medications:
Difficulties in managing and adhering to medi-
cation regimens, and coordinating these with
daily activities. 3. Medication Bother: Proble-
ms with managing side effects of medications.
4. Medical Appointments: Issues with schedul-
ing, tracking, and maintaining appointments,
including coordinating hospital visits. 5.
Monitoring Health: Struggles with tracking
health behaviors, such as exercise, weight,
blood pressure, etc. 6. Relationships with
Others: Dependence on others for health care
needs, reminders for medication/appoint-
ments. 7. Health Care Expenses: financial bur-
den associated with paying for medications,
food, and navigating insurance. 8. Difficulty
with Health Care Services: Problems with pro-
vider communication, specialist scheduling,
etc. 9. Role and Social Activity Limitations:
How self-care impacts work, family and daily
activities. 10. Physical and Mental Fatigue:
Frequency of feelings of anger, depression,
exhaustion, and frustration due to self-care.

Statistical analysis

The statistical analyses aim to evaluate wheth-
er QoL and SDoH are associated with the BoT
at baseline. Descriptive statistics were used
to summarize baseline characteristics, SDoH,
QolL, and BoT. These characteristics were com-
pared between patients with heart failure with
preserved ejection fraction (HFpEF) and heart
failure with reduced Ejection Fraction (HFrEF).
We analyzed each burden domain indepen-
dently to retain their unique constructs. Due
to the high presence of reported zeros among
the BoT scores, we fit 10 zero-inflated negative
binomial models to determine associations
between total SDOH and total QoL with each
BoT domain. The use of zero-inflated models
allows us to jointly model the likelihood that a
patient reports no burden on a given domain as
well as the severity of the burden among
patients who report burden. We present these
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Table 1. Sample characteristics of the study population (N = 265)

components separately throu-

Characteristic

n (%), *Mean (SD)

gh visualizations of coefficien-

Age (years old)*
<bb
56-64
65-79
>80
Sex
Male
Female
Race
African American
Hispanic/Latinx
Other
Living Condition
Living alone
Living with family
Education
Less than high school
High school graduate or equivalent (GED)
College/university/bachelor’s degree
Currently Employed
Yes
No
Substance Abuse
Non-Abuser
Abuser
Type of HF
HFrEF
HFpEF
Comorbidity
Yes
No
Comorbidity Conditions
Hypertension
Diabetes Mellitus
CAD
AICD
AFib
Asthma
COPD
0OSA
CKD
ESRD
CVA
PAD
Cirrhosis
Cancer
Social Determinants of Health (SDoH)*
Quality of Life (QoL)*

63.66 (7.77)
74 (28%)
82 (31%)
77 (29%)
32 (12%)
174 (66%)
91 (34%)

126 (48%)
133 (50%)
6 (2.3%)

50 (19%)
215 (81%)

154 (58%)
69 (26%)
42 (16%)

46 (17%)
219 (83%)

170 (64%)
95 (36%)

191 (72%)
74 (28%)

87 (70%)
38 (30%)

238 (90%)
137 (52%)
83 (31%
21 (31%
71(27%
59 (22%
60 (23%
29 (11%
105 (40%)
24 (9%)
27 (10%)
23 (9%)
11 (4%)
31 (12%)
3.35(1.90)
8.03 (2.14)

)
)
)
)
)
)

ts and their respective confi-
dence intervals. All analyses
are adjusted for age, gender,
race, substance abuse, heart
failure type, education, and
income. Interaction effects be-
tween SDOH and QoL are also
tested.

Results
Study population

The study population consists
of 265 consenting patients
who were hospitalized from
March 2022 to September
2023. Of the 294 screened
participants, 265 agreed to
participate in the study (res-
ponse rate of 90%). The base-
line characteristics of the stu-
dy cohort are summarized in
Table 1. Their mean age was
63.7 years, with 28% younger
than 55 years, 31% between
56 to 64 years, 29% between
65 to 79 years, and 12% more
than 80 years. Our cohort was
66% male, 50% Hispanic eth-
nicity, and 48% Black. Spanish
was the predominant prim-
ary language of communica-
tion. Of the sample, 45% had a
high school or lower level of
education. While 19% of the
study cohort lived alone,
83% were not currently em-
ployed and 82% had a mean
household income of less
than $27,000/year. Hyperten-
sion was the most common
comorbidity (90%) in our co-
hort, followed by diabetes mel-
litus (52%), and chronic kidn-
ey disease (40%). The mean
Charlson Comorbidity Index
was 5.32 (SD = 2.6). Heart
failure with reduced ejection
fraction (HFrEF) was present
in 72% of our participating

‘denotes Mean (SD).
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patients.
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Figure 1. Distributions of the quality of life and social determinants scores in the study population.

Social Determinants of Health (SDoH)

With respect to SDoH (Figure 1B), 31% of
the cohort reported problems paying their
bills, 28% reported food insecurity, and 35%
needed help to receive public assistance/
social security income/social security disa-
bility. Housing insecurity was present in 24% of
the sample, with 15% being street homeless.
Social isolation was present in 19% of our
study population. The mean composite social
determinants of health score was 3.4 (SD =
1.9).

Quality of Life (QoL)

Quality of Life measured by EQ-5D responses
are displayed in Figure 1A. In the mobility
domain 59% had moderate difficulty while 5%
had severe difficulty. Difficulties with self-care
were moderate in 34% and severe in 8% of
the cohort. Moderate difficulty with usual
activities was experienced by 51%, while 15%
experienced severe difficulty. Pain causing dis-
comfort was moderate in 43% of the cohort.
while 31% admitted to having moderate anxie-
ty and depression. Moderate to severe difficul-
ty was experienced by 88% of our cohort in at
least one of the five domains. Severe difficulty
in at least one of the five domains was report-
ed in 23% of our patients. The baseline mean
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visual analog score is 55. The mean QoL com-
posite score was 8.03 (SD = 2.14).

Burden of Treatment (BoT)

Of the ten domains evaluated, the highest
median scores obtained from our cohort
were for the difficulty with medical expenses
domain, role and social activity limitations
domain, difficulty with healthcare services
domain, difficulty with medical information
domain, and physical and mental exhaustion
domain. The medical expenses domain
includes difficulties with paying for food, medi-
cal expenses and understanding insurance
coverages and has a median score of 35
(IQR = (25, 55)). The role/social activity domain
includes burden from role and social activity
limitations due to interference with work, fa-
mily responsibilities, daily and leisure activiti-
es and has a median score of 33.33 (IQR =
(12.5, 58.33)). The difficulty with healthcare
services domain includes burden due to seeing
too many different specialists, lack of commu-
nication between providers, difficulty getting
appointments at convenient times, and wait-
ing too long at doctor’s office/pharmacy and
has a median score of 25 (IQR = (11, 54)). The
medical information domain includes difficul-
ties with learning about health problems, diet,
medications, changes to their treatment plan,
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Figure 2. Visualizations of the distribution of burden across the different
dimensions. (A) shows the proportion of patients reporting no and some
burden in each domain. The high proportion of patients report no burden
suggest that the data is zero inflated. (B) shows the distribution of burden
scores among individuals who report some burden for that category. The
zero-inflated negative binomial models consider these populations distinctly
by jointly modeling the probability of reporting a zero burden score and the
probability of reporting a higher burden score given a nonzero score.

rationale for medications, finding trustworthy
sources of medical information, and under-
standing advice from providers and has a
median score of 25 (IQR = (7, 50)). The physical
and mental exhaustion category includes feel-
ing of anger, frustration and depression due to
self-care responsibilities and has a median
score of 25 (IQR = (10, 45)).

The lowest median burden scores arose were
present in the interpersonal challenges do-
main which includes the effect of treatment on
social relationships (Median = 0, IQR = (0, 25))
and the burden of managing medications
domain (Median =0, IQR = (0, 25)).

Comparison of HFpEF and HFrEF

HFrEF patients were significantly younger (62
vs 66 years), had higher rate of substance use
(P =0.003), and were more likely to be male (P
< 0.001) compared to those with HFpEF. In
both cohorts, the majority of patients had a
high school or lower level of education and
annual household income less than $27,000/

74

. s coordinating hospital visits,

limigtions difficulties in managing and
adhering to medication regi-
mens, and coordinating these
with daily activities and self-
care impacting work, family
and daily activities were high-
er in patients with HFrEF, th-
ough these differences were
not statistically significant.

However, after controlling for demographics,
SDoH, and QoL domains, as shown in Figure 3,
the odds of having burden due to medical
expenses are significantly higher in HFpEF
patients compared to HFrEF patients. Addi-
tionally, as shown in Figure 4, the severity of
burden relating to self-care affecting work,
family and daily activities was higher in HFpEF
patients when controlling for the aforemen-
tioned items.

Burden of treatment in zero-inflated model

The observed distributions of the different bur-
den of treatment domains are displayed in
Figure 2. We particularly note how several of
the domains have zero-inflated distributions,
representing that a meaningful proportion of
participants report no burden (Figure 8). To
account for this in analyses, we use the zero-
inflated negative binomial model. The BoT
scores for the ten domains are described in
Figure 2. Figure 2A displays the number of zero
and non-zero responses across each burden
dimension, with non-zero responses denoting
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Figure 3. Visualization of the zero inflated component of the zero inflated negative binomial linear model. Estimates
represent the odds ratio of endorsing any item for burden compared to endorsing no burden items. The point repre-
sents the point estimate, and the horizontal line represents a 95% confidence interval. A value less than 1 symbol-
izes higher odds of endorsing items among this respective demographic group compared to reference group. Values
greater than 1 symbolize lower odds of endorsing any items among this respective demographic group compared

to reference group.

the presence of any burden. Some measures,
such as medical and health care expenses and
physical and mental exhaustion have a signifi-
cantly higher proportion of non-zero responses
compared to the reported scores of zero. ltems
such as interpersonal challenges and medica-
tions, however, have approximately equal num-
bers of zero and non-zero responses. This sug-
gests that the data is heavily zero-inflated.
Figure 2B shows the distributions of each bur-
den dimension excluding zero responses. For
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those who reported some level of burden, mon-
itoring health (reflected by struggles with track-
ing health behaviors, such as exercise, weight,
blood pressure, and financial burden associat-
ed with paying for medications, food, and navi-
gating insurance) elicited the highest-burden
scores.

Presence of burden analysis results

Results of the nine adjusted models evaluating
the relationship between SDoH and QoL for
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Figure 4. Visualization of the conditional component of the zero inflated negative binomial model. Estimates rep-
resent the rate ratio of endorsing an additional item for burden among those who report some burden. The point
represents the point estimate, and the horizontal line represents a 95% confidence interval. A value less than 1
symbolizes a lower rate of endorsing an additional item among this respective demographic group (compared to
reference group). A value greater than 1 symbolizes a higher odds of endorsing an additional item among this re-
spective demographic group (compared to reference group).

each burden of treatment domain are displayed
in Figures 3 and 4. Figure 3 shows the odds
ratios (OR) arising from the zero-inflated com-
ponent of the negative binomial models. The
odds ratios represent the odds of reporting
zero burden in a given domain compared to
reporting some amount of burden, controlling
for the included demographics, SDoH, and QoL
items. Odds ratios and their corresponding
confidence intervals for each predictor are plot-
ted together to visualize the variation in predic-
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tive power across each burden domain. The
majority of burden domains were not signifi-
cantly associated with age, gender, race, edu-
cation, or income. One exception is the physical
and mental exhaustion domain; patients with
less than high school education and an income
< $27,000 were more likely to not report feel-
ings of anger, depression, exhaustion, and
frustration due to self-care than those with at
least a high school education and income >
$27,000 (Education: OR =2.71, 95% Cl = (1.24,
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5.91), p-value = 0.013; Income: OR =6.75, 95%
Cl = (1.89, 24.12), p-value = 0.003). HFpEF
patients were more likely to report a burden
associated with financial burden associated
with paying for medications, food, and navigat-
ing insurance (OR = 0.29, 95% Cl = (0.1,
0.85), p-value = 0.024). No other burden
domains were associated with HF type.

A higher SDoH total score was significantly
associated with a higher presence of non-zero
burden levels in six of the ten domains. The
strongest effects were seen between SDoH
and the burden of paying for medications,
food, and navigating insurance (OR = 0.66,
95% Cl = (0.5, 0.87), p-value = 0.003) and the
burden of self-care impacting work, family
and daily activities (OR = 0.75, 95% Cl = (0.6,
0.94), p-value = 0.012). Worse QoL was signifi-
cantly associated with a higher presence of
burden levels in nine of the ten domains. The
strongest association was also between QoL
and difficulty due to self-care affecting work,
family and daily activities (OR = 0.51, 95%
Cl = (0.4, 0.65), p-value < 0.001) followed by
difficulty due to feelings of anger, depression,
exhaustion, and frustration due to self-care
(OR = 0.74, 95% Cl = (0.61, 0.89), p-value =
0.001).

Severity of burden analysis results

Figure 4 displays the results of the conditional
component of the zero-inflated models. These
rate ratios (RR) represent the likelihood of
reporting a higher burden among patients who
report some level of burden in each respective
domain, adjusting for the included demograph-
ic, SDoH, and QoL variables. Age, gender, race,
and substance abuse were not significantly
associated with the severity of burden in this
population. Patients with HFpEF were more
likely to report higher counts of burden associ-
ated with self-care impacting work, family and
daily activities compared to those with HFrEF
(RR = 1.25, 95% CI = (1.04, 1.5), p-value =
0.016). Patients with less than a high school
education reported higher levels of burden
associated with challenges in understanding
health issues, dietary choices, medication
usage, treatment changes, and medical advice
(RR = 1.23, 95% CI = (1.03, 1.47), p-value =
0.02). Additionally, patients earning less than
$27, 000 annually reported higher financial

7

burden associated with paying for medications,
food, and navigating insurance (RR = 1.23,
95% CI = (1.37, 14.36), p-value = 0.006).

Higher levels of SDoH were significantly associ-
ated with increased burden of treatment levels
in seven of the ten domains. The association
between SDoH and the challenges in under-
standing health issues, dietary choices, medi-
cation usage, treatment changes, and medical
advice as well as financial burden associated
with paying for medications, food, and navigat-
ing insurance was the strongest (information:
RR = 1.09, 95% CI = (1.04, 1.15), p-value <
0.001; expenses: RR = 1.09, 95% CI = (1.06,
1.13), p-value < 0.001). Worse QoL was as-
sociated with increased BoT in six of the ten
domains. Specifically, quality of life is strongly
associated with the increased frequency of
feelings of anger, depression, exhaustion, and
frustration due to self-care and issues with
scheduling, tracking, and maintaining appoint-
ments, including coordinating hospital visits
(exhaustion: RR = 1.13, 95% CI = (1.09, 1.18),
p-value < 0.001; appointments: RR = 1.08,
95% Cl = (1.02, 1.13), p-value = 0.004).

Although Variance inflation factor (VIF) values
indicate a lack of collinearity in the models,
high correlation was present between SDoH
and demographic variables such as gender,
race, education, and income (Figure 5). To vali-
date our findings, we refit the ten models with-
out the total SDoH score (Figures 6 and 7).
Excluding SDoH did not significantly change
the results, suggesting that SDoH explained
additional variability in the burden domains
beyond the demographic variables. No interac-
tion effects were present in the models.

Discussion

Our study aimed to evaluate the relationship
between SDoH, QoL and BoT associated with
heart failure. Our primary findings confirmed
that a higher number of SDoH was associated
with an increased presence of BoT in six of the
evaluated ten domains, with the greatest bur-
den being difficulty with medical and health-
care expenses and difficulty with self-care
interfering with work, family responsibilities,
daily activities and social commitments.
Similarly, among those with any burden, the
severity of their burden in 7 out of the 10
domains was greater if they had higher SDoH.
The highest impacts were in difficulty with
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Figure 5. Correlation between study variables.

understanding medical information including
treatment plans and advice from different pro-
viders, followed by increased financial burden
associated with paying for medications, food,
and navigating insurance. Our cohort had poor
QoL with 88% having moderate to severe diffi-
culty in at least one of the five domains. Like
with SDoH, 9 out of the 10 BoT domains were
present in patients with poorer QolL, led by
self-care affecting work, family and daily activi-
ties, and increased frequency of feelings of
anger, depression, exhaustion, and frustra-
tion secondary to self-care (Figure 9). HFpEF
patients with BoT had greater difficulty with
self-care limiting work, family and social respon-
sibilities compared to patients with HFrEF. This
is an important consideration as majority of our
HFpEF cohort were women. Among patients
with HFpEF, those with BoT had more difficulty
due to the financial burden associated with
paying for medications, food, and navigating
insurance. compared to those who did not have
any BoT.

Health systems in the US have begun to recog-
nize the importance of SDoH and follow the
CMS and Joint Commission established frame-
work to address disparities in care [17, 18].
When collected appropriately, SDoH informa-
tion allows a unique understanding of the
patient, their living conditions, surroundings,
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at all points of their health-

care contact. That being said,

while level of education re-

mains an inadequate surro-
gate to health literacy, methods to identify
patients with low health literacy needs to be
standardized and simplified so that approp-
riate interventions to improve patients’ health
related activities outside of the hospital can
implemented (e.g. adhering to disease man-
agement instructions, compliance with me-
dications and treatment strategies). Improv-
ing provider-patient interaction and refining
patients’ ability to participate effectively in
shared decision making process can all help to
improve their outcomes [21].

While our results are consistent with previous
studies demonstrating the higher BoT among
patients with HF [22-25], their association with
SDoH is striking and significant. Living with
SDoH increases levels of stress in patients,
and when they have illnesses such as HF
which require a lot of self-care, managing mul-
tiple medications, frequent hospital visits, spe-
cialist appointments, etc., it increases their
burden of care, and affects their ability to
comply with any/all of their medical instruc-
tions [27]. Similarly, the increase in loneliness
and lack of social support in our communities
impairs patients’ emotional and psychological
wellbeing and their ability to self-care, thereby
adversely affecting their short- and long-term
outcomes [28]. SDoH domains like poverty and
unemployment affect HF patients’ ability to
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Figure 6. Visualization of the zero inflated component of the zero inflated negative binomial linear model excluding
SDoH. Estimates represent the odds ratio of endorsing any item for burden compared to endorsing no burden items.
The point represents the point estimate, and the horizontal line represents a 95% confidence interval. A value less
than 1 symbolizes higher odds of endorsing items among this respective demographic group compared to refer-
ence group. Values greater than 1 symbolize lower odds of endorsing any items among this respective demographic

group compared to reference group.

manage their illness including eating healthy,
access to stable housing, and access to care
[29]. Better identification of individual SDoH by
implementing standardized screening process-
es, and aligning tools which provide patients’
assistance to understand their health insur-
ance including ensuring they are not paying
more than they need out of pocket, facilitating
linkage to medication assistance programs,
community service society resources to help
with post enrollment health insurance assis-
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tance, are a few examples of ways to reduce
patients’ financial burden. Organizations like
The Coalition of the Homeless in New York City
provide city and statewide resources for at-risk
populations to assist with housing and food
insecurity.

Patients overwhelmed by the physical symp-
toms of HF and demands of their everyday life
have limited capacity to cope while meeting
their obligations to themselves and their fami-
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Figure 7. Visualization of the conditional component of the zero inflated negative binomial model excluding SDoH.
Estimates represent the rate ratio of endorsing an additional item for burden among those who report some burden.
The point represents the point estimate, and the horizontal line represents a 95% confidence interval. A value less
than 1 symbolizes a lower rate of endorsing an additional item among this respective demographic group (com-
pared to reference group). A value greater than 1 symbolizes a higher rate of endorsing an additional item among
this respective demographic group (compared to reference group).

lies, and choose in most cases to avoid their
healthcare needs [30]. Health professionals
impose more demands on these patients
thereby exacerbating a vicious cycle stretching
the patient’s capacity to self-care, leading to
poor outcomes [25, 31]. Hence healthcare pro-
viders must consider patients’ symptoms as
not only an indicator of disease progression but
also as a hindrance to self-care. The perceived
increased workload affects the patient’s ability
to engage emotionally and socially, further
contributing to their disease burden [32]. Our
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results are similar to other published studies
demonstrating a positive correlation of a great-
er burden of treatment and worse QoL [22].
Improving provider awareness of the signals
and implications of the burdens experienced by
patients will help in improving the provider-
patient relationship and allow providers to
effectively tailor their treatment recommenda-
tions for improved patient compliance. Com-
munity health workers with strong ties to the
community are a great resource for health care
system to provide culturally appropriate health
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education and medical information, assist
patients in transitions of care, guide them on
health behaviors and advocate for their needs.

Disparities in HF burden and care persist
among racial and ethnic minorities. Our study
of Black and Hispanic HF patients highlights
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the trifecta of higher SDoH with poor quality of
life leading to higher and more severe BoT. With
burgeoning costs and lagging value of care,
existing healthcare systems and frameworks
are not designed to adapt care to our growing
population with increased comorbidities need-
ing complex care [33]. The disconnect be-
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tween patients and their healthcare systems
in recognizing the “work” that is thrust upon
patients by clinicians/health care systems is
due to a lack of adequate tools to identify the
at-risk population and implement strategies to
overcome them. When a patient’s workload
increases, their ability to handle the burden
decreases and this creates an imbalance that
makes it difficult for them to manage their
healthcare needs along with the demands in
their life causing disruption leading them to
either choose to prioritize life demands over
healthcare needs or vice versa, both resulting
in affecting quality of life [16]. Minimally Dis-
ruptive Medicine (MDM) tailors treatment to
the patient’s daily life, and reduces their BoT. It
incorporates evidence-based care combined
with shared decision-making with patients to
improve compliance with treatments by giving
patients the tools including education to recog-
nize the importance and relevance of the vari-
ous treatments and influence them to be
invested in their care [33].

Implementing MDM is crucial for healthcare
systems aiming to enhance health equity. Key
strategies include developing validated tools
for assessing the BoT, enhancing patient-cen-
tered care coordination, improving care transi-
tion models post-hospitalization, and integrat-
ing social support networks involving family
and friends. Emphasizing the patient’s per-
spective and ensuring care plans are tailored to
individual and community needs are essential.
Educating patients to communicate their chal-
lenges and preferences enables a collabora-
tive decision-making process with healthcare
providers.

Our study has several strengths. We provide
insight to an understudied high-risk population.
We further the understanding of the relation-
ship between BoT and SDoH and QoL in the
context of heart failure. Limitations include the
inherent issues related to the observational
design including only hospitalized patients with
HF, suggesting inaccurate generalizability of
results. Another limitation is our modest sam-
ple size, which could impact power in testing
additional associations.

Conclusion

Evaluating the BoT is a vital part of the clinical
care of patients with heart failure. Our study
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demonstrated the effects of SDoH and QoL on
BoT. Future studies involving a larger patient
sample from diverse care settings could vali-
date our results while allowing testing of addi-
tional associations. With the advances in HF
management, it is critical for healthcare pro-
viders to recognize the BoT and SDoH of their
patients, incorporate the patient’s perspective
through shared decision making to address
their burden of treatment, and determine the
best plan of care to deliver minimally disruptive
medicine, and thereby provide patient-centered
equitable healthcare.
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