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Where Adults With Heart Failure Die: Insights 
From the CDC-WONDER Database
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Faizan Ahmed ; Prinka Perswani , MD; Ahsan Alam , MD; Jishanth Mattumpuram , MD; Muhammad Talha Maniya , MD; 
Hamza Janjua , MD; Tyler J. Bonkowski , MD; Aravinda Nanjundappa , MD

BACKGROUND: Heart failure (HF) is associated with high mortality rates and substantial health care costs. While there is 
growing emphasis on integrating palliative care for patients with HF, limited data exist on the locations where adults with 
HF spend their final days. The study aimed to analyze the location and circumstances of death among adults with HF in the 
United States using Centers for Disease Control and Prevention’s Wide-ranging Online Data for epidemiological Research 
data.

METHODS: Mortality data from individuals aged ≥20 years, with HF listed as the cause of death between 1999 and 2023, were 
analyzed. The places of death were categorized as the emergency room, hospice/nursing home, inpatient medical facility, or 
home. Multinomial logistic regression was performed to examine the associations between demographic factors and death 
location.

RESULTS: HF-related mortality rates declined from 1999 (3.60% and 143.6 age-adjusted mortality rate) to 2010 (3.47% and 
123.1 age-adjusted mortality rate). However, rates gradually increased thereafter, reaching 5.18% and 168.1 age-adjusted 
mortality rate in 2023. Deaths at home nearly doubled, rising from 18.41% (50 648 of 275 132) in 1999 to 33.47% 
(132 470 of 395 826) in 2023. Hospice/nursing home deaths increased from 30.95% (85 144 of 275 132) in 1999 to 
34.71% (116 634 of 336 014) in 2017, but declined to 29.54% (116 931 of 395 826) by 2023. Young adults (20–34 
years) had the highest proportion of inpatient deaths. Sex, ethnicity, and urbanization were significant predictors of death 
location, with men, White individuals, and those in large metropolitan areas more likely to die in medical facilities.

CONCLUSIONS: This study underscores the shifting trends in the locations of death among patients with HF, with a ≈2-fold 
increase in HF-related deaths occurring at home over the past 2 decades. The recent decline in hospice/nursing home 
deaths, following a period of steady growth, calls for an in-depth examination of contributing barriers. Further research is 
essential to understand the sociodemographic factors driving disparities in HF-related death locations.
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Heart failure (HF), due to its overwhelming global 
prevalence, was first recognized as an epidemic by 
Braunwald et al1 in 1997. Since then, advances in dis-

ease management and an aging global population have 
driven a massive surge in HF prevalence. Conservative 
estimates approximate that HF affects 64.3 million people 
worldwide.2 However, the situation is particularly dire in the 
United States, where 1 in 4 people is expected to develop 
HF during their lifetime.3 This pervasive prevalence is 

compounded by the syndrome’s starkly high mortality rates. 
Studies estimate a 5-year survival rate as low as 50%, a 
statistic that surpasses the mortality of many cancers.4–6 
In this context, effective HF management has become a 
central focus in cardiovascular disease care, with pallia-
tive care gaining prominence as an integral component 
of comprehensive treatment strategies. Palliative care 
has been associated with significant reductions in symp-
tom burden and acute health care utilization which has 

D
ow

nloaded from
 http://ahajournals.org by on N

ovem
ber 17, 2025

mailto:shaaf_ahmad@med.unc.edu
https://orcid.org/0000-0002-4056-1043
mailto:
https://orcid.org/0000-0003-0749-187X
https://orcid.org/0000-0003-3437-1558
mailto:
https://orcid.org/0009-0001-1102-226X
mailto:
https://orcid.org/0009-0003-2964-9452
mailto:
https://orcid.org/0000-0002-3816-6175
https://orcid.org/0009-0008-9824-3567
mailto:
https://orcid.org/0009-0000-4128-6285
mailto:
https://orcid.org/0000-0002-6359-3435
mailto:
https://orcid.org/0000-0002-9806-5755
https://orcid.org/0009-0002-6278-6865
https://orcid.org/0000-0001-7462-4842
mailto:
https://orcid.org/0000-0001-7194-6328
mailto:
http://crossmark.crossref.org/dialog/?doi=10.1161%2FCIRCHEARTFAILURE.124.012447&domain=pdf&date_stamp=2025-05-16


Ali et al Where Adults With Heart Failure Die

621Circ Heart Fail. 2025;18:e012447. DOI: 10.1161/CIRCHEARTFAILURE.124.012447� June 2025

positioned it favorably, especially when HF-related medi-
cal costs are projected to reach $69.8 billion by 2030.7 
This growing recognition has prompted efforts to enhance 
the quality and accessibility of home and hospice-based 
health care interventions, reflected in their inclusion in 
clinical practice guidelines.8

Building on this context, analyzing HF mortality by 
place of death is particularly relevant for assessing the 
impact of incorporating end-of-life and home/hospice 
care into HF management strategies. Such an analysis 
can provide valuable insights into the adoption of these 
approaches, their effectiveness in reducing disease bur-
den, and the identification of gaps in comprehensive 
health care delivery for managing HF.

METHODS
Data Sources and Extraction
Data on mortality and causes of death were obtained from 
publicly accessible records provided by the National Center for 
Health Statistics. For this study, we leveraged aggregated data 
from the Centers for Disease Control and Prevention’s Wide-
ranging Online Data for Epidemiological Research database, 
spanning the period between 1999 and 2023. We included 

all deaths among individuals aged 20 years or older where HF 
was documented as a cause of death. Multiple cause-of-death 
records were utilized to identify cases of HF, which were defined 
by the International Classification of Diseases, Tenth Revision 
code I50.x. The underlying cause of death was based on the 
certifying physician’s report on the death certificate, represent-
ing the primary disease or injury that initiated the chain of events 
leading directly to death.

To ensure the integrity of our dataset, we excluded deaths 
attributed to suicide, accidents, homicide, self-inflicted injuries, 
ongoing investigations, or unknown causes. These exclusions 
were made to avoid confounding factors that could skew the 
analysis of natural HF-related deaths. Given that the data were 
de-identified and publicly available, the study was exempt 
from informed consent requirements, as per US Department 
of Health and Human Services regulation 45 CFR 46.101(c). 
Institutional review was waived on the same grounds.

Variables
The primary outcome of interest was the location of death, 
categorized into 4 settings: inpatient medical facility, the dece-
dent’s residence, hospice facility or nursing home, and out-
patient medical facility or emergency room. These categories 
were selected to capture the varying settings of end-of-life 
care, which may reflect differences in access to health care 
and personal or family preferences.

Independent variables included age, sex, race, Hispanic ori-
gin, and urbanization level, all of which are well-documented 
sociodemographic factors that influence health outcomes, 
health care access, and end-of-life care decisions. Age was 
grouped into 4 categories: 20 to 34, 35 to 49, 50 to 64, and 
>65 years. Sex was classified as male or female. Race was 
divided into White, Black, American Indian, and Asian or Pacific 
Islander, while Hispanic origin was designated as Hispanic or 
non-Hispanic. The urbanization level of the decedent’s county 
was classified according to the National Center for Health 
Statistics Urban-Rural Classification Scheme for Counties, 
with categories ranging from large metropolitan areas (popula-
tion ≥1 million) to nonmetropolitan or rural areas (population 
<50 000). These variables were chosen to allow for the adjust-
ment of differences in health care availability, disease burden, 
and cultural variations, which may impact end-of-life care.

Statistical Analysis
We used multinomial logistic regression to examine the relation-
ship between the place of death and sociodemographic factors. 
The place of death served as the dependent variable with 4 
categories: inpatient medical facility (reference category), dece-
dent’s residence, hospice facility or nursing home, and outpatient 
medical facility or emergency room. The independent variables 
included age, sex, race, Hispanic origin, and urbanization level. 
Age-adjusted mortality rates were standardized to the 2000 US 
population. Temporal trends in age-adjusted mortality rates were 
modeled and evaluated using the Joinpoint Regression Program 
(Version 5.2.0, National Cancer Institute). Log-linear regression 
models quantified national annual trends, with results presented 
as the annual percent change and corresponding 95% CIs. The 
annual percent change, expressed as a percentage, represents 
the average annual rate of change in age-adjusted mortality 
rate, facilitating clear interpretation of temporal patterns. The 

Nonstandard Abbreviations and Acronyms

HF	 heart failure
OR	 odds ratio

WHAT IS NEW?
•	 This study is the first to offer a comprehensive, 

nationally representative analysis of heart failure-
related mortality stratified by place of death over a 
25-year period in the United States.

•	 It reveals a ≈2-fold increase in deaths occurring at 
home and a decline in inpatient and hospice/nurs-
ing home deaths in recent years.

•	 The study also uncovers striking age, sex, race, and 
geographic disparities in end-of-life care settings 
for heart failure patients.

WHAT ARE THE CLINICAL IMPLICATIONS?
•	 The evolving trends in place of death suggest a 

growing need for robust, community-based pallia-
tive care infrastructure, especially for underserved 
groups.

•	 Clinicians should recognize and address sociode-
mographic barriers that impact where patients with 
heart failure spend their final days.

•	 These findings can help inform more patient- 
centered and equitable end-of-life care planning, as 
well as support resource allocation for home and 
hospice care services.
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Weighted Bayesian Information Criterion was used to determine 
the optimal number of joinpoints, identifying significant trend 
changes while balancing model complexity and fit.

Multicollinearity among the independent variables was 
assessed using the variance inflation factor, with all values being 
<2, indicating acceptable levels of multicollinearity. The indepen-
dence of irrelevant alternatives assumption inherent in multino-
mial logistic regression models was considered appropriate for 
this study. This assumption holds because the categories of the 
dependent variable are mutually exclusive and independent; the 
relative odds of choosing 1 place of death over another are unaf-
fected by the inclusion or exclusion of other categories. As a 
secondary check, we performed the Hausman-McFadden test to 
validate the independence of irrelevant alternative assumption. 
The test results did not reveal any violation of the independence 
of irrelevant alternative assumption, confirming the suitability of 
the multinomial logistic regression model for our analysis.

Odds ratios (ORs) and 95% CIs were calculated to quantify 
associations between sociodemographic factors and the place 
of death. A 2-sided P value of <0.05 was considered statisti-
cally significant. All statistical analyses were conducted using 
the R Statistical Language (Version 4.4.1; R Foundation for 
Statistical Computing, Vienna, Austria).

RESULTS
Yearly Trends
Between 1999 and 2023, a total of 7 644 759 deaths 
were attributed to HF. Among the decedents, 53.4% were 

women, 87.9% were White, and 90.3% were adults aged 
>65 years. Table 1 provides a summary of the aggre-
gated data for the place of death based on HF decedent 
characteristics. Over the duration of the study period, 
there was a significant increase in HF-related deaths. 
Yearly trend analysis revealed that HF-related mortality 
decreased from 1999 to 2012 (annual percent change, 
−2.2 [95% CI, −2.6 to −1.9]), with a sudden reversal 
from 2012 onwards (annual percent change, 2.5 [95% 
CI, 2 to 3.2]; Figure 1A). There was also a decrease in 
the proportion of HF deaths occurring in medical facili-
ties, from 45.1% (124 171–275 132) in 1999 to 32.4% 
(128 412–395 826) in 2023. The proportion of HF 
deaths in emergency rooms has remained approximately 
the same over this period, from 5.5% (15 168–275 132) 
in 1999 to 4.6% (18 013–395 826) in 2023. However, 
a significant increase in the proportion of deaths at 
home, rising from 18.4% (50 648–275 132) in 1999 to 
33.5% (132 470–395 826) in 2023, has been recorded. 
Throughout the study period, the percentage of fatali-
ties in hospice/nursing institutions increased from 
30.9% (85 144–275 132) in 1999 to 34.7% in 2017 
(116 634–336 014), before diminishing from 34.1% 
(119 224–350 013) in 2018 to 29.5% (116 931–
395 826) in 2023. The yearly trends in places of death 
attributable to HF are plotted in (Figure 1B). Younger 
age groups recorded higher numbers of death at medical 

Table 1.  Aggregated Data for Adults for Places of Death by Decedent Characteristics for Heart Failure (1999–2023)

Decedent characteristics Total, n (%)
Medical facility 
inpatient (%)

Medical facility- 
outpatient or ER (%) Decedent home (%)

Hospice or nursing 
facility (%)

No. of deaths 7 644 759 (100%) 2 731 582 (35.7%) 379 317 (4.96%) 2 078 986 (27.2%) 2 454 874 (32.1%)

Age, y

 � 20–34 20 704 (0.27%) 11 647 (56.2%) 3369 (16.2%) 4892 (23.6%) 796 (3.84%)

 � 35–49 110 382 (1.44%) 54 541 (49.4%) 17 168 (15.5%) 32 007 (29%) 6666 (6.03%)

 � 50–64 600 568 (7.85%) 281 488 (46.8%) 66 636 (11%) 182 891 (30.4%) 69 553 (11.6%)

 � 65+ 6 913 105 (90.4%) 2 383 906 (34.9%) 292 144 (4.22%) 1 859 196 (26.8%) 2 377 859 (34.4%)

Sex

 � Female 4 088 199 (53.4%) 1 366 621 (33.4%) 172 323 (4.22%) 1 021 977 (25%) 1 527 278 (37.4%)

 � Male 3 556 560 (46.6%) 1 364 961 (38.4%) 206 994 (5.82%) 1 057 009 (29.7%) 927 596 (26.1%)

Race

 � White 6 727 596 (87.9%) 2 326 064 (34.6%) 292 735 (4.35%) 1 836 567 (27.3%) 2 272 230 (33.8%)

 � Black 749 720 (9.81%) 331 634 (44.2%) 74 704 (9.97%) 190 945 (25.4%) 152 437 (20.4%)

 � American Indian 37 059 (0.48%) 15 527 (41.9%) 2713 (7.31%) 11 625 (31.4%) 7194 (19.4%)

 � Asian or Pacific Islander 130 384 (1.71%) 58 357 (44.7%) 9165 (7.02%) 39 849 (30.5%) 23 013 (17.7%)

Hispanic origin

 � Hispanic 358 353 (4.68%) 156 984 (43.8%) 23 012 (6.4%) 113 253 (31.6%) 65 104 (18.2%)

 � Non-Hispanic 7 286 406 (95.3%) 2 582 839 (35.4%) 355 404 (4.9%) 1 962 784 (26.9%) 2 385 379 (32.8%)

Urbanization

 � Large metro 3 493 124 (45.6%) 1 322 797 (37.9%) 175 461 (5.03%) 939 609 (26.9%) 1 055 257 (30.2%)

Medium/small metro 2 516 252 (32.9%) 851 188 (33.8%) 118 926 (4.72%) 700 517 (27.8%) 845 621 (33.6%)

 � Rural 1 635 383 (21.3%) 557 597 (34.1%) 84 930 (5.19%) 438 860 (26.8%) 553 996 (33.9%)

ER indicates emergency room; and metro, metropolitan area.
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facilities, in contrast to their older counterparts in the 
>50 years of age subset, where the largest percentage 
of deaths occurred in hospice/nursing homes (Figure 2).

Multinomial Regression Findings
Multivariable logistic regression analysis identified signif-
icant associations between decedent characteristics and 
the place of death, using inpatient deaths as the refer-
ence category (Table 2). Compared with individuals aged 
>65 years, young adults (20–34 years) were less likely 
to die at home (OR, 0.56 [95% CI, 0.54–0.58]) or in hos-
pice/nursing facilities (OR, 0.04 [95% CI, 0.03–0.04]). 
Men had higher odds of dying at home (OR, 1.04 [95% 
CI, 1.04–1.05]) and in medical outpatient or emergency 
room settings (OR, 1.16 [95% CI, 1.15–1.16]), but lower 
odds of dying in hospice or nursing homes (OR, 0.63 
[95% CI, 0.63–0.64]) compared with women (Figure 3). 
Racial differences were also evident. Black individuals 

had significantly higher odds of dying in outpatient or 
emergency settings (OR, 1.61 [95% CI, 1.60–1.63]) 
compared with White individuals, but lower odds of dying 
in hospice or nursing facilities (OR, 0.53 [95% CI, 0.53–
0.53]). Hispanics had reduced odds of dying at home 
(OR, 0.93 [95% CI, 0.92–0.94]) or in hospice/nursing 
homes (OR, 0.45 [95% CI, 0.44–0.45]) compared with 
non-Hispanics. Regional differences were also notable. 
Residents of medium-sized metropolitan areas (OR, 
1.21 [95% CI, 1.20–1.21]) and rural counties (OR, 1.09 
[95% CI, 1.08–1.09]) were more likely to die in hospice/
nursing facilities compared with large city residents, who 
were more likely to die as inpatients (Figure 4).

DISCUSSION
This study, to the best of our knowledge, is the first to 
comprehensively evaluate HF-related mortality in the 
context of the place of death, utilizing data from the 

Figure 1. Temporal trends in heart 
failure mortality and place of death 
among adults in the United States, 
1999–2023.
A, Annual trends in heart failure in adults. 
B, Annual trends in places of death for 
heart failure in adults.
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Centers for Disease Control and Prevention’s Wide- 
ranging Online Data for Epidemiological Research 
database for the years 1999 through 2023. Our anal-
ysis yielded 3 primary findings. First, while overall HF-
related mortality significantly increased, deaths occurring 
in medical facilities—both inpatient and outpatient—
declined from 1999 to 2023. Conversely, HF-related 
deaths at home rose substantially, eventually surpassing 
those in medical facilities. Deaths in hospice and nursing 
homes peaked in 2017 before decreasing by 2023. Sec-
ond, among individuals aged 20 to 34 years, over half of 
HF-related deaths occurred in medical facilities, whereas 
only about one-third of individuals aged 65 years and 
older died in this setting. Third, racial disparities emerged 
in the place of death. While home mortality rates were 
comparable between White and Black populations, the 
latter group had significantly lower rates of hospice or 
nursing home deaths compared with Whites. Nota-
bly, hospice/nursing home mortality rates were similar 
between large metropolitan areas and noncore rural cit-
ies, suggesting effective penetration and acceptance of 
palliative care services in these areas despite a decrease 
in Medicare-certified hospice/nursing home centers 
from 871 in 2018 to 824 in 2022.9

The dramatic reversal in the previously down-trending  
HF-related deaths is accounted for,10 in part, by an 
increasing prevalence of unmanaged comorbidities 
namely, obesity and hypertension. A study by Alpert et 
al11 exploring the odds of developing congestive HF 
as a function of duration of morbid obesity, noted the 
probability of developing congestive HF to be as high 
as 93% in individuals with >25 years of morbid obesity. 
The Framingham Heart Study established 2- to 3-fold 
increased risks of developing HF in the hypertensive 
population. However, managing hypertension in HF has 
been known to be especially challenging, with outcomes 
following a J-curve.12 Simply put, both an ambitious 

control of hypertension and a lack thereof are associ-
ated with worse HF-related outcomes, necessitating that 
a balance be struck to optimize survival. This complexity 
can result in suboptimal disease management culminat-
ing in poorer outcomes for this cohort. An aging popula-
tion has been established as a potent cause of increased 
cardiovascular morbidity and mortality in the developed 
world.13 Age-related myocardial wear, increased odds 
of experiencing ischemic events, and a greater prepon-
derance of HF-related risk factors, namely, hyperten-
sion, and obesity as a function of senescence, collude 
to negatively impact HF-related survival in the elderly. 
Another possible cause of this recent rise in HF-related 
deaths could be the increased emphasis on the Hospital 
Readmissions Reduction Program. The program might 
unintentionally influence discharge decisions, potentially 
impacting patients who might benefit from readmission 
for exacerbation management. Although there is a pau-
city of robust data on the impact of Hospital Readmis-
sions Reduction Program on HF-related mortality, some 
studies have documented an increase in 30-day HF-
related mortality rates following Hospital Readmissions 
Reduction Program implementation.14

A holistic review of HF-related all-cause mortality 
revealed a remarkable 30% increase for the duration 
of the study, attributable, in part, to the sudden upturn 
in mortality rates in 2012 following a steady decline. 
A finding corroborated by the existing body of litera-
ture.15 Analysis with the place of death as a co-variate 
revealed a few key insights. Overall inpatient deaths 
decreased during the duration of the study. A plau-
sible for this change is an overall reduction in sudden 
cardiac death-related mortality in advanced patients 
with HF, as a function of an increased adoption of 
implantable cardioverter defibrillator therapy coupled 
with goal-directed medical therapy in patients with HF. 
The efficacy of implantable cardioverter defibrillator 

Figure 2. Trends in places of death 
resulting from heart failure in adults 
plotted across age groups.
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therapy in subverting sudden cardiac death has been 
well-recorded in the literature.16 In their 2017 article, 
Shen et al17 demonstrated a 44% decline in sudden 
death incidence in HF. They attributed this downtrend 
to an increasing adoption of goal-directed medi-
cal therapy in HF treatment. Similar reductions were 
reported by Dhande et al,18 who demonstrated the 
positive impact of combining goal-directed medical 
therapy with defibrillation therapy on mortality in HF. 
As depicted by Figure 1B, the statistics for deaths 
at the decedent’s home experienced a steep upturn 
from 2019 onwards. This trend shift coincides with 
the COVID-19 outbreak, which could, in part, be cred-
ited with the change observed, as the spread of the 
pandemic was determined to negatively impact cardio-
vascular hospitalization rates. The fear of contracting 
the disease might have influenced decreased inpa-
tient services, even in the setting of an exacerbation. 
In addition to this, a vast majority of hospitals were 
Babapoor et al19 reported significantly lower daily 
average HF-related hospital admissions in 2020 com-
pared with 2019. A decreased availability of hospital 
beds, increased emphasis on high turnover of patients 
to decrease the length of hospital stay as a means 
for minimizing the risk of contracting COVID, hospitals 
functioning at reduced capacity, and patients choos-
ing to seek treatment through telehealth services over 
traditional outpatient visits all seem to have contrib-
uted to this trend shift. Deaths occurring in the home/
hospice/nursing home care settings were the lowest 
for the 20 to 34-year-olds (3.8%), while being the 

Characteristic OR (95% CI) P value

  �  35–49 2.19 (2.15–2.23) <0.001

  �  50–64 1.74 (1.73–1.76) <0.001

 � Sex

  �  Female …

  �  Male 1.16 (1.15–1.16) <0.001

 � Hispanic origin

  �  Non-Hispanic ...

  �  Hispanic 1.10 (1.08–1.11) <0.001

 � Race

  �  White …

  �  American Indian 1.04 (1.00–1.09) 0.068

  �  Asian or Pacific Islander 1.23 (1.20–1.26) <0.001

  �  Black 1.61 (1.60–1.63) <0.001

 � Urbanization

  �  Large metro …

  �  Medium/small metro 1.10 (1.09–1.11) <0.001

  �  Rural 1.15 (1.14–1.16) <0.001

ER indicates emergency room; metro, metropolitan area; and OR, odds ratio.

Table 2.  ContinuedTable 2.  Multivariable Logistic Regression Between Dece-
dent Characteristics and Place of Death (1999–2023)

Characteristic OR (95% CI) P value

Decedent’s home

 � Age, y

  �  65+ …

  �  20–34 0.56 (0.54–0.58) <0.001

  �  35–49 0.80 (0.79–0.81) <0.001

  �  50–64 0.86 (0.86–0.87) <0.001

 � Sex

  �  Female …

  �  Male 1.04 (1.04–1.05) <0.001

 � Hispanic origin

  �  Non-Hispanic …

  �  Hispanic 0.93 (0.92–0.94) <0.001

 � Race

  �  White …

  �  American Indian 0.96 (0.94–0.98) 0.001

  �  Asian or Pacific Islander 0.87 (0.86–0.89) <0.001

  �  Black 0.76 (0.75–0.76) <0.001

 � Urbanization

  �  Large metro …

  �  Medium/small metro 1.16 (1.15–1.16) <0.001

  �  Rural 1.01 (1.00–1.01) 0.018

Hospice or nursing facility

 � Age, y

  �  65+ …

  �  20–34 0.04 (0.03–0.04) <0.001

  �  35–49 0.14 (0.14–0.15) <0.001

  �  50–64 0.29 (0.29–0.29) <0.001

 � Sex

  �  Female …

  �  Male 0.63 (0.63–0.64) <0.001

 � Hispanic origin

  �  Non-Hispanic …

  �  Hispanic 0.45 (0.44–0.45) <0.001

 � Race

  �  White …

  �  American Indian 0.47 (0.46–0.49) <0.001

  �  Asian or Pacific Islander 0.41 (0.40–0.41) <0.001

  �  Black 0.53 (0.53–0.54) <0.001

 � Urbanization

  �  Large metro …

  �  Medium/small metro 1.21 (1.20–1.21) <0.001

  �  Rural 1.09 (1.08–1.09) <0.001

Medical facility—outpatient or ER

 � Age, y

  �  65+ …

  �  20–34 1.82 (1.75–1.90) <0.001

(Continued )
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highest for the aged 65 years cohort. To expand on 
this further, age-group-based stratification denoted 
an inverse relationship between increasing age and 
the odds of dying in hospital. In contrast to this article 
by Al-Kindi et al20 that demonstrated higher odds for 
hospice/nursing home-based deaths in the young, we 
showed that the 20 to 34 years of age stratum had 
a higher likelihood of in-patient deaths in contrast to 
their older counterparts. As one of the explainers of 
this disparity, patients younger than 65 years of age 
with advanced HF are more likely to qualify for the 
receipt of therapeutic interventions, such as left ven-
tricular assist devices and heart transplants.21 Given 

their invasive nature and frequent rehospitalizations for 
intervention-related complications, this subset tends 
to suffer from greater inpatient mortality than its aged 
counterpart. This disproportionately low prevalence of 
palliative care delivery in the setting of hospice/nurs-
ing home among the Black American population has 
been well documented in the existing body of litera-
ture.22 Their tendency to forgo palliative care services 
can be attributed, in part, to their religious, spiritual, 
and cultural beliefs, a general mistrust of the health 
care delivery systems rooted in history, and an under-
representation of Black providers in palliative and hos-
pice/nursing home care institutions.23

Figure 3. Sex-based differences 
in heart failure-related number of 
deaths across places of death. 
ER indicates emergency room.

Figure 4. Urbanization-based 
differences in heart failure-related 
deaths plotted across places of 
death.
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Multinomial logistic regression analysis revealed that 
men were more likely to die in-patient (OR, 1.04 [95% 
CI, 1.04–1.05]), but demonstrated significantly lower 
odds of dying in hospice/nursing home facilities (OR, 
0.63 [95% CI, 0.63–0.64]). This observation becomes 
particularly interesting when analyzed in the context of 
societal norms and inherent differences in role socializa-
tion. Traits associated with masculinity, such as restricted 
emotionality, self-reliance, and a greater apprehension 
of losing bodily autonomy and independence, may pres-
ent a barrier to optimal palliative and end-of-life care 
delivery in a hospice/nursing home setting for men.24–26 
Saito and colleagues27 reported a statistically significant 
congruence between the male sex and late admission 
to hospice and short durations of hospice stay, both of 
which were established to be associated with worse 
survival outcomes. Women, conversely, are more likely 
to prefer end-of-life care, exhibiting greater compliance 
with palliative care goals.28

An analysis of the hospice/nursing home-based HF-
related mortality in the prepandemic years demonstrated 
a steady increase from 1999 to 2019. An increased 
awareness of the utility of, and emphasis on, patient-
centered end-of-life care might be 1 of the key facets of 
this change. HF is not an isolated disease but a clinical 
syndrome causing detriment across a wide spectrum of 
somatic and psychosocial faculties, resulting in repeated 
hospitalizations, ultimately culminating in enormous, 
aggregated costs incurred by the hospitals. Therefore, 
effective integration of hospice/nursing home-based 
palliative care was recognized as a potent combat strat-
egy and was incorporated into the consensus statements 
for managing HF,8,29,30which might have influenced the 
prepandemic place-of-death trends in HF our article 
seeks to underscore. It is, however, imperative to men-
tion the acute reversal of hospice/nursing home-based 
deaths from 2020 onwards, essentially nullifying the 
cumulative increment of the past 2 decades. While the 
utilization of hospice and palliative care services seems 
to be uptrending again since 2021 (Figure 1B), a lot is 
left to be desired.

Racial and rural disparities pose as the 2 biggest chal-
lenges to optimal and equitable HF management with 
hospice-based care integration. Educating patients with 
HF about the palliative care available to them, addressing 
and dispelling misconceptions, facilitating easy transition 
of care from the hospital to hospice and investing into 
expanding the existing network of Medicare-certified 
hospice centers into the rural towns and counties are the 
need of the hour. Advancements in in-patient HF man-
agement without an adequate integration of effective 
home health care, hospice and nursing home care will 
fail to deliver fitting results. Last, robust research into cir-
cumventing around the roadblocks hampering effective 
home/hospice-based health care is needed to expand 

the current body of literature and better inform clinical 
decision and policy making.

LIMITATIONS
Limitations of the study include its reliance on death-
certificate data abstracted from Centers for Disease 
Control and Prevention’s Wide-ranging Online Data for 
epidemiological Research, which may not represent the 
full spectrum of end-of-life experiences for patients with 
HF. The study’s focus on deaths due to HF may over-
look individuals with HF who died from other causes, 
potentially leading to an incomplete understanding of 
end-of-life care for this population. Additionally, the 
use of aggregated, de-identified data limits the study’s 
ability to account for the differences in individual-level 
clinical characteristics and treatment modalities, which 
represent crucial determinants in understanding end-of-
life care for HF cohort. This may also obscure essential 
nuances in the circumstances surrounding deaths in dif-
ferent settings, potentially limiting the depth of insight. 
Finally, the mortality data from the Centers for Disease 
Control and Prevention’s Wide-ranging Online Data for 
epidemiological Research database does not touch upon 
the causation of differentiation in mortality rates in races, 
sex, urbanization, location of death, and census region.

CONCLUSIONS
Our study highlights the evolving patterns in the loca-
tions of death among individuals with HF from 1999 to 
2023. The increase in home and hospice/nursing facility 
deaths, alongside a decrease in inpatient deaths, under-
scores the shifting dynamics in end-of-life care prefer-
ences and accessibility. Significant factors influencing 
these trends include age, sex, ethnicity, urbanization, 
and health care policy and technology advancements. 
Addressing disparities in health care access and enhanc-
ing palliative care services are critical for improving end-
of-life experiences for patients with HF. Future research 
should explore the sociodemographic and systemic fac-
tors shaping these trends to inform better care practices 
and policies.

ARTICLE INFORMATION
Received September 17, 2024; accepted March 28, 2025.

Affiliations
Department of Internal Medicine, Corewell Health Dearborn Hospital, Dearborn, 
MI (F. Ali, T.J.B.). Division of Cardiology, University of North Carolina at Chapel 
Hill (S.A.). Department of Internal Medicine, SSM Health Saint Louis University 
Hospital, St. Louis, MO (A.U.). Department of Internal Medicine, Dow University 
of Health Sciences, Karachi, Pakistan (A.S., A.R.). Department of Internal Medi-
cine, Ameer-ud-Din Medical College, Lahore, Pakistan (F. Ahmed). Division of 
Cardiology, University of Alabama, Birmingham (P.P.). Ascension Borgess Hos-
pital, Kalamazoo, MI (A.A.). University of Louisville School of Medicine, KY (J.M.).  

D
ow

nloaded from
 http://ahajournals.org by on N

ovem
ber 17, 2025



628Circ Heart Fail. 2025;18:e012447. DOI: 10.1161/CIRCHEARTFAILURE.124.012447� June 2025

Ali et al Where Adults With Heart Failure Die

Ziauddin Medical University, Karachi, Pakistan (M.T.M.). Rhodes College,  
Memphis, TN (H.J.). Department of Cardiology, Cleveland Clinic, OH (A.N.).

Sources of Funding
None.

Disclosures
None.

REFERENCES
	 1.	 Braunwald E. Cardiovascular medicine at the turn of the millennium: tri-

umphs, concerns, and opportunities. N Engl J Med. 1997;337:1360–1369. 
doi: 10.1056/nejm199711063371906

	 2.	 Shahim B, Kapelios CJ, Savarese G, Lund LH. Global public health bur-
den of heart failure: an updated review. Card Fail Rev. 2023;9:e11. doi: 
10.15420/cfr.2023.05

	 3.	 Bozkurt B, Ahmad T, Alexander KM, Baker WL, Bosak K, Breathett K, 
Fonarow GC, Heidenreich P, Ho JE, Hsich E, et al; Writing Committee Mem-
bers. Heart failure epidemiology and outcomes statistics: a report of the 
heart failure society of America. J Card Fail. 2023;29:1412–1451. doi: 
10.1016/j.cardfail.2023.07.006

	 4.	 Jones NR, Roalfe AK, Adoki I, Hobbs FDR, Taylor CJ. Survival of patients 
with chronic heart failure in the community: a systematic review and meta-
analysis. Eur J Heart Fail. 2019;21:1306–1325. doi: 10.1002/ejhf.1594

	 5.	 Taylor CJ, Ordóñez-Mena JM, Roalfe AK, Lay-Flurrie S, Jones NR, Marshall T, 
Hobbs FDR. Trends in survival after a diagnosis of heart failure in the United 
Kingdom 2000-2017: population based cohort study. BMJ. 2019;364:l223. 
doi: 10.1136/bmj.l223

	 6.	 Surveillance, Epidemiology, and End Results (SEER) Program, National 
Cancer Institute. Cancer Trends Progress Report: Survival. Available at: 
https://progressreport.cancer.gov/after/survival. Accessed October 28, 
2024.

	 7.	 Heidenreich PA, Albert NM, Allen LA, Bluemke DA, Butler J, Fonarow GC, 
Ikonomidis JS, Khavjou O, Konstam MA, Maddox TM, et al; American 
Heart Association Advocacy Coordinating Committee. Forecasting the 
impact of heart failure in the United States: a policy statement from the 
American Heart Association. Circ Heart Fail. 2013;6:606–619. doi: 
10.1161/HHF.0b013e318291329a

	 8.	 Yancy CW, Jessup M, Bozkurt B, Butler J, Casey DE, Drazner MH, 
Fonarow GC, Geraci SA, Horwich T, Januzzi JL, et al; American College of 
Cardiology Foundation. 2013 ACCF/AHA guideline for the management of 
heart failure: a report of the American College of Cardiology Foundation/
American Heart Association Task Force on Practice Guidelines. J Am Coll 
Cardiol. 2013;62:e147–e239. doi: 10.1016/j.jacc.2013.05.019

	 9.	 Medicare Payment Advisory Commission. June 2021 Report to the Con-
gress: Medicare and the Health Care Delivery System. Washington, DC: 
MedPAC; June 2021. https://www.medpac.gov/document/june-2021-re-
port-to-the-congress-medicare-and-the-health-care-delivery-system/. 
Accessed October 28, 2024.

	10.	 Harris E. Progress in heart failure deaths reversed over past decade. JAMA. 
2024;331:1983–1983. doi: 10.1001/jama.2024.8633

	11.	 Alpert MA, Terry BE, Mulekar M, Cohen MV, Massey CV, Fan TM, 
Panayiotou H, Mukerji V. Cardiac morphology and left ventricular function 
in normotensive morbidly obese patients with and without congestive heart 
failure, and effect of weight loss. Am J Cardiol. 1997;80:736–740. doi: 
10.1016/s0002-9149(97)00505-5

	12.	 Oh GC, Cho HJ. Blood pressure and heart failure. Clin Hypertens. 2020;26:1. 
doi: 10.1186/s40885-019-0132-x

	13.	 Aïdoud A, Gana W, Poitau F, Debacq C, Leroy V, Nkodo JA, Poupin P, 
Angoulvant D, Fougère B. High prevalence of geriatric conditions among older 
adults with cardiovascular disease. J Am Heart Assoc. 2023;12:e026850. 
doi: 10.1161/JAHA.122.026850

	14.	 Wadhera RK, Joynt Maddox KE, Wasfy JH, Haneuse S, Shen C, Yeh RW. 
Association of the hospital readmissions reduction program with mortal-
ity among medicare beneficiaries hospitalized for heart failure, acute 

myocardial infarction, and pneumonia. JAMA. 2018;320:2542–2552. doi: 
10.1001/jama.2018.19232

	15.	 Siddiqi TJ, Khan Minhas AM, Greene SJ, Van Spall HGC, Khan SS, Pandey A, 
Mentz RJ, Fonarow GC, Butler J, Khan MS. Trends in heart failure–related 
mortality among older adults in the United States From 1999-2019. JACC 
Heart Failure. 2022;10:851–859. doi: 10.1016/j.jchf.2022.06.012

	16.	 Adabag S, Patton KK, Buxton AE, Rector TS, Ensrud KE, Vakil K, Levy WC, 
Poole JE. Association of implantable cardioverter defibrillators with sur-
vival in patients with and without improved ejection fraction: secondary 
analysis of the sudden cardiac death in heart failure trial. JAMA Cardiol. 
2017;2:767–774. doi: 10.1001/jamacardio.2017.1413

	 17.	 Shen L, Jhund PS, Petrie MC, Claggett BL, Barlera S, Cleland JG, Dargie HJ, 
Granger CB, Kjekshus J, Køber L, et al. Declining risk of sudden death in heart 
failure. N Engl J Med 2017;377:41–51. doi: 10.1056/NEJMoa1609758

	18.	 Dhande M, Rangavajla G, Canterbury A, Hamandi M, Boricha H, 
Newhouse D, Osterhaus EC, Thoma F, Mulukutla S, Aronis KN, et al. Guideline- 
directed medical therapy and the risk of death in primary prevention defi-
brillator recipients. JACC Clin Electrophysiol. 2022;8:1024–1030. doi: 
10.1016/j.jacep.2022.05.001

	19.	 Babapoor-Farrokhran S, Alzubi J, Port Z, Sooknanan N, Ammari Z, Al-Sarie M, 
Bozorgnia B. Impact of COVID-19 on heart failure hospitalizations. SN 
Compr Clin Med. 2021;3:2088–2092. doi: 10.1007/s42399-021-01005-z

	20.	 Al-Kindi SG, Koniaris C, Oliveira GH, Robinson MR. Where patients 
with heart failure die: trends in location of death of patients with 
heart failure in the United States. J Card Fail. 2017;23:713–714. doi: 
10.1016/j.cardfail.2017.07.400

	21.	 Mehra MR, Canter CE, Hannan MM, Semigran MJ, Uber PA, Baran DA, 
Danziger-Isakov L, Kirklin JK, Kirk R, Kushwaha SS, et al; International Soci-
ety for Heart Lung Transplantation (ISHLT) Infectious Diseases, Pediatric 
and Heart Failure and Transplantation Councils. The 2016 International 
Society for Heart Lung Transplantation listing criteria for heart transplan-
tation: a 10-year update. J Heart Lung Transplant. 2016;35:1–23. doi: 
10.1016/j.healun.2015.10.023

	22.	 Johnson KS. Racial and ethnic disparities in palliative care. J Palliat Med. 
2013;16:1329–1334. doi: 10.1089/jpm.2013.9468

	23.	 Washington KT, Bickel-Swenson D, Stephens N. Barriers to hospice 
use among African Americans: a systematic review. Health Soc Work. 
2008;33:267–274. doi: 10.1093/hsw/33.4.267

	24.	 O’Loughlin RE, Duberstein PR, Veazie PJ, Bell RA, Rochlen AB, 
Fernandez y Garcia E, Kravitz RL. Role of the gender-linked norm of tough-
ness in the decision to engage in treatment for depression. Psychiatr Serv. 
2011;62:740–746. doi: 10.1176/ps.62.7.pss6207_0740

	25.	 Matheson FI, Smith KLW, Fazli GS, Moineddin R, Dunn JR, 
Glazier RH. Physical health and gender as risk factors for usage of services 
for mental illness. J Epidemiol Community Health. 2014;68:971–978. doi: 
10.1136/jech-2014-203844

	26.	 Plys E, Smith R, Jacobs ML. Masculinity and military culture in VA hospice 
and palliative care: a narrative review with clinical recommendations. J Palliat 
Care. 2020;35:120–126. doi: 10.1177/0825859719851483

	 27.	 Saito AM, Landrum MB, Neville BA, Ayanian JZ, Weeks JC, Earle CC. Hos-
pice care and survival among elderly patients with lung cancer. J Palliat Med. 
2011;14:929–939. doi: 10.1089/jpm.2010.0522

	28.	 Saeed F, Hoerger M, Norton SA, Guancial E, Epstein RM, Duberstein PR. Pref-
erence for palliative care in cancer patients: are men and women alike? J Pain 
Symptom Manage. 2018;56:1–6.e1. doi: 10.1016/j.jpainsymman.2018.03.014

	29.	 Allen LA, Stevenson LW, Grady KL, Goldstein NE, Matlock DD, Arnold RM, 
Cook NR, Felker GM, Francis GS, Hauptman PJ, et al; American Heart 
Association. Decision making in advanced heart failure: a scientific state-
ment from the American Heart Association. Circulation. 2012;125:1928–
1952. doi: 10.1161/CIR.0b013e31824f2173

	30.	 Jurgens CY, Goodlin S, Dolansky M, Ahmed A, Fonarow GC, Boxer R, 
Arena R, Blank L, Buck HG, Cranmer K, et al; American Heart Associa-
tion Council on Quality of Care and Outcomes Research and the Heart 
Failure Society of America. Heart failure management in skilled nursing 
facilities: a scientific statement from the American Heart Association and 
the Heart Failure Society of America. Circ Heart Fail. 2015;8:655–687. doi: 
10.1161/HHF.0000000000000005

D
ow

nloaded from
 http://ahajournals.org by on N

ovem
ber 17, 2025

https://progressreport.cancer.gov/after/survival
https://www.medpac.gov/document/june-2021-report-to-the-congress-medicare-and-the-health-care-delivery-system/
https://www.medpac.gov/document/june-2021-report-to-the-congress-medicare-and-the-health-care-delivery-system/

