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Abstract

Background—Health care utilization peaks at the end-of-life (EOL) in patients with heart 

failure (HF). However, it is unclear what factors impact EOL utilization in patients with HF and if 

utilization has changed over time.

Methods and Results—Southeastern Minnesota residents with HF were prospectively enrolled 

into a longitudinal cohort study from 2003-2011. Patients who died before December 31, 2012 

were included in the analysis. Information on hospitalizations and outpatient visits in the last year 

of life was obtained using administrative sources. Negative binomial regression was used to assess 

the association between patient characteristics and utilization. The 698 decedents (47.3% men, 

53.4% preserved ejection fraction [EF]) experienced 1528 hospitalizations (median 2 per person, 

range 0-12, 37.6% due to cardiovascular causes) and 12,927 outpatient visits (median 14 per 

person, range 0-119) in their last year of life. Most patients (81.5%) were hospitalized at least once 

and 28.4% died in the hospital. Patients who were older and those with dementia had lower 

utilization. Patients who were married, resided in a skilled nursing facility, and had more 

comorbidities had higher utilization. Patients with preserved EF had higher rates of non-

cardiovascular hospitalizations though other utilization was similar. Over time, rates of 

hospitalizations and outpatient visits decreased, while palliative care consults and enrollment in 

hospice increased.

Conclusions—While patient factors remain associated with differential health care utilization at 

the EOL, utilization declined over time and use of palliative care services increased. These results 

are encouraging given the high resource use in patients with HF.
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Each year in the United States, 275,000 patients die with heart failure (HF)1. In 2009, one in 

nine of all deaths listed HF as a contributing cause1. By 2030, the number of patients with 

Correspondence to, Shannon M. Dunlay MD MS, Mayo Clinic, 200 First Street SW, Rochester, MN 55905, Telephone: (507) 
284-8087, Fax: (507)266-7929, dunlay.shannon@mayo.edu. 

Disclosures
None.

HHS Public Access
Author manuscript
Circ Heart Fail. Author manuscript; available in PMC 2016 May 01.

Published in final edited form as:
Circ Heart Fail. 2015 May ; 8(3): 489–496. doi:10.1161/CIRCHEARTFAILURE.114.001826.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



HF is projected to increase by 25%, and the total annual costs of care to rise by 120% to $70 

billion2. While the care of patients with HF is costly and burdensome throughout the disease 

trajectory3, utilization including hospitalizations peaks at the end-of-life (EOL)4, 5. The 

tremendous burden that EOL care in HF places on patients, caregivers, and the healthcare 

system has been well-recognized6, and there has been an impetus to improve EOL care 

through many mechanisms, including through the involvement of palliative care specialists 

in the management of patients with HF7.

However, in order to develop efficient, patient-centric care pathways, we must first gain a 

better understanding of the current distribution and predictors of hospitalizations and other 

health care utilization at the EOL, and identify whether utilization has changed over time. 

Recent work has suggested that hospitalization rates for HF have declined8, 9, but these data 

fail to capture what happens to patients living with HF as they develop advanced disease and 

approach EOL. In elderly Medicare beneficiaries from 2000-2007, 80% were hospitalized in 

the last six months of life, and costs to Medicare were higher in patients who were younger, 

had chronic obstructive pulmonary disease (COPD) and renal disease10. However, it is 

unknown how utilization may differ in patients with preserved compared with reduced 

ejection fraction (EF) and how it may be impacted by factors such as marital status and 

palliative care consultation services which cannot be captured using claims data. 

Furthermore, contemporary data are needed to delineate whether utilization has changed in 

recent years.

In order to fill these knowledge gaps, the primary aim of the study was to systematically 

examine the factors that predict hospitalizations and outpatient visits in the last year of life 

in community decedents with HF.

Methods

Study Design

This study was a cohort study conducted in southeastern Minnesota. This area is relatively 

isolated from other urban centers, and few providers, the largest of which is Mayo Clinic, 

deliver the vast majority of medical care to local residents. The Rochester Epidemiology 

Project11, a medical record linkage system, allows the indexing of medical care for 

residents, thus enabling the comprehensive capture of health-related events for the 

community's residents. The population in this area is representative of the state of Minnesota 

and the upper Midwest region of the U.S.12 Additionally, age- and sex-specific mortality 

rates were similar for Olmsted County (the largest county in southeastern Minnesota), the 

state of Minnesota and the entire U.S. Finally, broad disease trends are commensurate to 

national trends.13

Patient Population

Natural language processing of the electronic medical record text was used to identify 

potential patients with HF14. Following a clinical visit, documentation is transcribed and 

appears in the record within 24 hours, making prompt identification of patients with HF 

possible. The search was restricted to patients who were residents of Olmsted, Dodge, and 
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Fillmore Counties in Minnesota and at least 20 years old. Experienced research nurses then 

reviewed the medical record to determine whether patients had active HF meeting 

Framingham criteria15. Patients were approached to participate in the study from September 

2, 2003 through December 31, 2011, which included an echocardiogram and blood draw. 

Hospitalized patients were contacted in the hospital, and those in the outpatient setting were 

approached at their next clinic visit. All patients provided written authorization to 

participate, which was approved by the Mayo and Olmsted Medical Center Institutional 

Review Boards. Because we were interested in health care utilization in the last year of life, 

the analysis was restricted to participants who survived to hospital discharge (if 

hospitalized) at enrollment and subsequently died on or before December 31, 2012.

Data Collection

Potential Predictors of Health Care Utilization—Baseline characteristics at the time 

of study enrollment were collected from the medical record. Resting left ventricular EF was 

collected from transthoracic echocardiograms performed within 6 months prior to 2 months 

after study enrollment. Preserved EF was defined by an EF≥50%. The Charlson comorbidity 

index was used to assess comorbidity16. It is calculated based on the presence or absence of 

each of the following: myocardial infarction (MI), HF, peripheral vascular disease, 

cerebrovascular disease, dementia, COPD, connective tissue disease, peptic ulcer disease, 

liver disease, diabetes mellitus, hemiplegia, moderate or severe renal disease, tumor (without 

metastasis vs. metastatic), leukemia, lymphoma, and acquired immunodeficiency syndrome. 

All patients had HF. Diabetes was defined by American Diabetes Association Criteria17 or 

use of diabetic medications. History of MI was defined using standard epidemiologic 

criteria18. Estimated glomerular filtration rate (eGFR) was calculated based on creatinine 

measured closest to the time of study enrollment using the Modification of Diet in Renal 

Disease equation19, and moderate/ severe renal disease was defined as an eGFR<60 mL/min 

per 1.73 m2. The remaining comorbidities were defined using physician diagnosis and 

billing codes. Body mass index was calculated using the last outpatient weight and the 

earliest adult height, and overweight/ obese was defined as body mass index≥25kg/m2. We 

determined whether a patient was cared for in a skilled nursing facility (SNF) in their last 

year of life using administrative billing codes and confirmed using manual chart review. The 

duration of stay in a SNF was not available. Patients were classified as “married” if they 

were married or living with a partner. Age at death was divided into quartiles (<75 years, 

75-83 years, 84-90 years, ≥90 years). Year of death was categorized as 2003-06, 2007-09, 

and 2010-12. Hospice enrollment and palliative care consultations were identified using 

manual chart review.

Health Care Utilization—We examined health care utilization at the EOL, which was 

defined as hospitalizations and outpatient visits in the year prior to death or from the time 

from HF diagnosis until death if less than one year. The date of death was determined using 

death certificates filed in Olmsted County, obituary notices, and electronic files of death 

certificates obtained from the State of Minnesota Department of Vital and Health Statistics. 

Cause of death was obtained from death certificates; cardiovascular cause of death was 

defined by International Classification of Diseases 10th revision codes I01-I99. Information 

on hospitalizations and outpatient visits in Olmsted County was obtained from the Olmsted 
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County Healthcare Expenditure and Utilization Database4, 20. Transfers between hospitals 

were considered a single hospitalization. The primary reason for admission was categorized 

as cardiovascular (ICD-9 codes 390-459) or non-cardiovascular (all other codes) based on 

principal ICD-9 code. Outpatient visits were categorized by provider type (cardiologist vs. 

non-cardiologist). As we were unable to identify provider type for some visits in the county 

after July 1, 2010, this analysis was restricted to patients that died prior to that date. Tests, 

imaging and outpatient procedures were not counted as outpatient visits and were not 

quantified.

Statistical Analysis

Baseline patient characteristics by SNF status were compared using t-tests for normally 

distributed continuous variables, Wilcoxon rank sum tests for non-normally distributed 

continuous variables, and chi square tests for categorical variables. Negative binomial 

regression was used to examine the relationship between patient baseline characteristics and 

the rate of hospitalizations and outpatient visits per person year of follow-up. Variables with 

no significant association with health care utilization in unadjusted analyses (malignancy, 

cerebrovascular disease, GFR) were not included in the multivariable models. All models 

were adjusted for incident vs. prevalent status at study enrollment. Patients were divided into 

quartiles by Charlson comorbidity index in the analysis. Predictors of cardiologist visits in 

the outpatient setting in the last year of life were analyzed using negative binomial 

regression. Given that the number of cardiology visits was fewer than other outcomes we 

examined, only variables that demonstrated a significant relationship with cardiologist visits 

on bivariate analysis were included in the multivariable model. A two-sided p value <0.05 

was used as the level of significance for all analyses. Analyses were performed using 

Stata/SE Version 13.0 (College Station, Texas) and SAS version 9.3.

Results

In total, 1369 patients were enrolled in the study (Figure 1). Some patients were excluded 

from analysis as they lacked research authorization to examine utilization data or they died 

in the hospital at enrollment. Of the remaining 1243, 698 patients died prior to December 

31, 2012, and are included in the analysis. There were only two patients who had an LVAD 

implanted before death, and they were retained in the analysis. The median (25th-75th 

percentile) follow-up time from HF diagnosis until death was 365 (237-365) days. Most 

decedents (n=486, 69.6%) had a full year of follow-up from HF diagnosis until death. The 

characteristics of the study population are shown in Table 1. Patients were elderly (mean age 

82 years at death, range 36-105 years, 8% [n=56] <65 years old at death), 47.3% were men, 

and 53.4% had preserved EF. Approximately half (n=357, 52.7%) of patients died of a 

cardiovascular cause, which was more common in patients with reduced EF (57.4% vs. 

48.9% in preserved EF, p=0.029). In the final year of life, 350 (50.7%) patients were cared 

for in a SNF. Patients residing in a SNF were older (85 vs. 79 years, p<0.001), more often 

female (63% vs. 43%, p<0.001), and more likely to have preserved EF (62% vs. 44%, 

p<0.001).
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Health Care Utilization

At the EOL, 1528 hospitalizations (median 2 per person, range 0-12) and 12,927 outpatient 

visits (median 14 per person, range 0-119) occurred. Hospitalizations and days hospitalized 

increased in the months prior to death (Figure 2). In total, 569 (81.5%) patients were 

hospitalized at least once in their final year of life, and 198 (28.4%) died in the hospital. The 

median total days hospitalized in the last year was 9 (25th-75th percentile 3-21 range 0-160) 

per person. Of the hospitalizations, 575 (37.6%) were for cardiovascular causes, while the 

remainder were for non-cardiovascular causes. The most common reasons for 

hospitalization were HF (n=322, 21.1% of hospitalizations), pneumonia (n=80, 5.2% of 

hospitalizations), sepsis (n=66, 4.3% of hospitalizations), and arrhythmia (n=58, 3.8% of 

hospitalizations).

Predictors of Health Care Utilization

Several factors were associated with differential EOL utilization; the incidence rate ratios 

(IRR) predicting hospitalizations and outpatient visits are shown in Table 2 (unadjusted 

results) and Figure 3 (multivariable results). Lower utilization was seen in patients who were 

older. Patients who had a greater comorbidity burden, lived in a SNF in the final year of life, 

and were married had higher utilization.

Hospitalizations

The independent predictors of increased rate of hospitalization included younger age (IRR 

0.52, 95% CI 0.41-0.65 for those age ≥90 years compared with <75 at death), residing in a 

SNF (IRR 1.35, 95% CI 1.16-1.58), being married (IRR 1.20, 95% CI 1.02-1.42), and more 

comorbidities (Charlson comorbidity index >6 vs 0-2: IRR 1.71, 95% CI 1.36-2.14, Figure 

2). When individual comorbidities were included in the models rather than the Charlson 

comorbidity index, COPD (IRR 1.20, 95% CI 1.03-1.41) and peripheral vascular disease 

(IRR 1.29, 95% CI 1.10-1.51) were associated with increased hospitalizations, and dementia 

(IRR 0.64, 95% CI 0.45-0.91) with decreased hospitalizations (data not shown). While 

younger age and more comorbidities predicted increased rates of cardiovascular and non-

cardiovascular hospitalizations (Figure 3), being cared for in a SNF at the EOL (IRR 1.66, 

95% CI 1.37-2.01), being married (IRR 1.25, 95% CI 1.03-1.53), and having preserved EF 

(IRR 1.20, 95% CI 1.00-1.43) were only associated with increased non-cardiovascular 

hospitalizations. When examining individual comorbidities, peripheral vascular disease was 

associated with increased cardiovascular hospitalizations (IRR 1.66, 95% CI 1.29-2.14), and 

dementia with decreased cardiovascular hospitalizations (IRR 0.45, 95% CI 0.24-0.84). In 

contrast, only COPD was associated with increased non-cardiovascular hospitalizations 

(IRR 1.23, 95% CI 1.02-1.48). Sex, diabetes, renal dysfunction, malignancy, 

cerebrovascular disease, body mass index, and prior MI were not significant predictors of 

hospitalization rate.

While patients who were cared for at a SNF at the EOL had higher rates of hospitalizations, 

this excess risk was magnified in those who were younger (P value for interaction of 

age*SNF<0.001 for all-cause, cardiovascular and non-cardiovascular hospitalizations). For 

example, the IRR for hospitalization among those <75 years of age who were in a SNF 
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compared to those not in a SNF at the EOL was 1.66 (95% CI 1.18-2.34) vs. 1.26 (95% CI 

0.86-1.83) in the oldest SNF residents (aged 90 and older).

Outpatient Visits

Living in a SNF (IRR 1.48, 95% CI 1.29-1.70) and being married (IRR 1.22, 95% CI 

1.05-1.41) were associated with increased outpatient visits, while older individuals had 

fewer outpatient visits (Figure 3). Neither number of comorbidities (Charlson comorbidity 

index, p for trend, 0.061) nor individual comorbidities were associated with differences in 

rates of outpatient visits. There was a trend toward more outpatient visits in patients with 

preserved EF (IRR 1.13, 95% CI 0.99-1.28).

We also evaluated the predictors of the combined endpoint of hospitalizations and outpatient 

visits at the EOL. The findings were similar to the predictors of hospitalizations, with higher 

rates of care utilization seen in patients who were younger at death, married, cared for in a 

SNF, had more comorbidities, and died in an earlier year (data not shown). There was a 

trend toward higher rates of hospitalization and outpatient visits in patients with preserved 

EF (IRR 1.13, 95% CI 0.99-1.28, p=0.065).

In total, 40.5% of patients (201 of 496 who died prior to July 1, 2010) had an outpatient visit 

with a cardiologist in the last year of life. Cardiologist visits comprised 9.9% of all 

outpatient visits. There was no change in the proportion of visits that were to cardiologists 

(rather than other types of providers) in the months preceding death. Cardiology visits 

occurred at a higher rate in patients who were younger, male, had reduced EF, were married, 

did not have dementia, and were not cared for in a SNF in the last year of life (p<0.05 for 

each on bivariate analysis). Adjusting for other factors, cardiologist visits in the last year of 

life were more common in patients who were married and lower in those who were older, 

had dementia, and were cared for in a SNF (Table 3).

Time Trends in Health Care Utilization

All utilization decreased over time. The proportion of patients who died in the hospital 

decreased over time from 32.8% in 2003-06 to 22.4% in 2010-2012 (p trend=0.019). The 

rate of hospitalizations was 46% less for patients who died from 2010-2012 and 31% less for 

those who died from 2007-2009 compared with 2003-2006 (IRR 0.54 and 0.69, respectively, 

p for trend <0.001, Figure 3). Similarly, the rate of outpatient visits was 32% less for those 

who died in 2010-2012 compared with 2003-2006. Trends were similar in patients with 

preserved and reduced EF.

Time Trends in Palliative and Hospice Care

In total, 242 (35.4%) patients enrolled in hospice a median (25th-75th percentile) of 21 

(4-64) days prior to death. Use of hospice services increased over time from 28.7% in 

2003-2006 to 42.2% in 2010-2012 (p <0.001, Figure 4). Palliative care consultations were 

obtained in 182 (26.5%) patients at a median (25th-75th percentile) of 27 (5-149) days prior 

to death, and also increased over time. There was no change in the proportion of patients 

residing in a SNF at the EOL (51.3% in 2003-06, 50.2% in 2007-2009, 50.6% in 

2010-2012).
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Discussion

There were several important findings from this analysis of a community cohort of 

decedents with HF. First, patients who were older and had dementia had lower utilization at 

the EOL, while patients who were married, had more comorbidities, and were cared for at a 

SNF had higher utilization. Second we saw a dramatic decline in health care utilization at 

the EOL over time, concordant with increases in palliative care consultations and hospice 

enrollment. Third, health care utilization at EOL and time trends in utilization were similar 

in patients with preserved and reduced EF.

Impact of Patient Characteristics on Utilization

Most patients were hospitalized at least once in the last year of life, many were hospitalized 

multiple times and one-fourth spent more than three weeks hospitalized. While we expected 

to see lower utilization in those who were older, consistent with findings in Medicare 

beneficiaries10, we also saw lower utilization in those with dementia. In contrast, previous 

studies have suggested that elderly Medicare beneficiaries with newly diagnosed dementia 

are at higher risk for hospitalization than persons without dementia21. The lower utilization 

in patients with dementia at EOL seen herein may reflect a conscious choice to adopt a 

palliative approach to care given recognition of adverse prognosis associated with HF, and is 

worthy of additional analysis in future studies.

Conversely, utilization was higher in patients with more comorbidities. The comorbidity 

burden of patients with cardiovascular diseases such as HF has risen over time22, and 

portends adverse prognosis23. Herein, we found that utilization at the EOL rose with 

increasing comorbidity burden. Therefore, patients with HF and multimorbidity are high 

utilizers of services at the EOL, and care pathways that are not HF-specific, but rather 

encompass the growing population of patients with multimorbidity, need to be developed. 

While hospitalizations increased with greater comorbidity burden, we saw no difference in 

the rate of outpatient visits. Further data are needed to understand this pattern and to explore 

whether increased outpatient care could decrease use of emergency services.

We were surprised to find higher utilization in those who were married. Marriage has 

historically been considered protective against adverse outcomes in patients with 

cardiovascular disease24, 25, readmissions26 and hospitalizations for some conditions such as 

pneumonia27. However, we found that married individuals had higher rates of 

hospitalization and outpatient visits at the EOL. These findings require further exploration in 

future studies.

We also saw higher utilization in patients who were cared for at a SNF. One potential 

explanation is that SNF care may be more frequently utilized in patients with more complex 

disease or less psychosocial support, thereby predisposing them to readmissions and higher 

health care use. Similarly, Allen et al found a higher risk of 30-day readmission in patients 

with HF who were discharged to a SNF compared with those who were not28.

We found very few differences in EOL utilization in patients with preserved compared with 

reduced EF. While patients with preserved EF had a slightly higher risk of non-
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cardiovascular hospitalizations, there was no difference in overall risk of hospitalization, and 

the risk of outpatient visits was similar. This finding is in alignment with prior work 

demonstrating no difference in hospitalization risk4, 29 or 5-year costs30 in patients by EF.

Patient characteristics also had an impact on the type of provider seen at the EOL. Patients 

that were older, not married, had dementia, and were cared for in a SNF were less likely to 

see a cardiologist in the outpatient setting in the last year of life. This finding is in alignment 

with other data suggesting that older and more infirm patients are less likely to receive 

subspecialist care.31, 32

Changes in Utilization Over Time

From 2003 to 2012, we saw a marked decline in hospitalizations and outpatient visits at the 

EOL. Patients were less likely to die in the hospital and more often enrolled in hospice in 

recent years, which parallels national trends reported by the Centers for Disease Control33 

and in Medicare beneficiaries10, 34. We also saw a dramatic increase in palliative care 

consultations. While no specific incentives or systems were in place to prompt these 

consultations, this may reflect increased recognition by clinicians of the importance of 

palliative care in patients with HF approaching the EOL. While we were not poised to 

directly examine whether increased use of palliative care consultations and hospice care led 

to decreased utilization, both have been shown to decrease hospitalizations and the odds of 

inhospital death35-36. While our data do not inform us whether these shifting patterns of care 

are in alignment with patient preferences and resulted in improved quality of life, it has been 

established that most Americans prefer to die at home37, 38 and hospice improves caregiver 

satisfaction with care39, 40. While we found that palliative care consultations increased 

markedly during the study period, other health care systems without access to this resource 

may not see the same temporal trends.

Limitations and Strengths

Several factors should be considered when interpreting these data. We do not have 

information on the duration patients resided in a SNF at the EOL, which would be of interest 

to examine in future studies. While commonly used in health services research, 

administrative data has limitations. For example, reliance upon billing codes to identify the 

primary reason for hospitalization may result in misclassification. Health care utilization 

outside of the county was not captured. However, comparison with Medicare data would 

suggest that only 5% of all hospitalizations for elderly residents of Olmsted County occur 

outside of the county. Participants in the study were, on average, younger than non-

participants, which should be considered when interpreting study results. As we thoroughly 

investigated the association between multiple characteristics and outcomes, the possibility 

that multiple testing could contribute to finding an association that doesn't exist cannot be 

excluded. However, this study has several notable strengths. We captured hospitalizations 

and outpatient visits at the EOL in a well-characterized group of decedents with HF. We 

were able to capture data such as marital status and EF that are generally not available in 

large insurance claims databases. This cohort includes patients with a wide range of age, EF, 

and comorbidity burden, thus providing a comprehensive depiction of the range of those 

dying with HF in the community.
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Clinical Implications

The population of patients with HF continues to evolve, and a growing number of patients 

have multimorbidity. Multiple comorbid conditions in addition to HF can make it 

challenging to provide comprehensive patient care throughout the HF trajectory, but also at 

the EOL. These data underscore the high utilization in this population, and highlight the 

need for EOL care pathways that encompass patients with a high comorbidity burden. Care 

directed only at the patient's HF may not decrease utilization. The concurrent trends of 

increased utilization of palliative and hospice services and decreased overall health care 

utilization at the EOL are notable. It will be critical to continue to identify appropriate 

triggers and barriers to palliative care involvement in the care of patients with advanced HF 

and to equip clinicians with the knowledge and tools that they need to practice primary 

palliative care themselves41.

Conclusions

Care at the EOL has changed over time in community patients with HF. We saw increased 

consultations with palliative care specialists, increased enrollment in hospice and decreased 

utilization at the EOL. While these are important changes that deserve acknowledgment, 

health care utilization at the EOL remains high in patients in certain patient subgroups, 

including those who have multimorbidity and those cared for in SNF, and further work is 

needed to define and achieve optimal EOL care in these populations.
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Figure 1. 
Study Population
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Figure 2. Number of Hospitalizations and Days Hospitalized in the Last Year of Life
The number of hospitalizations and days hospitalized by days prior to death are shown for 

the 486 decedents with at least a full year of follow-up from heart failure diagnosis until 

death.
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Figure 3. Predictors of Health Care Utilization in the Last Year of Life
Multivariable models predicting total hospitalizations, cardiovascular and non-

cardiovascular hospitalizations and outpatient visits are shown. All models are adjusted for 

incident vs. prevalent status at study enrollment.
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Figure 4. 
Secular Trends in Hospice Enrollment, Palliative Care Consultations, and Hospitalizations at 

the End-of-Life
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Table 1

Patient Characteristics

Patient Characteristic Missing Overall (n=698)

Age at death, mean (SD), years 0 82.2 (10.8)

Male 0 330 (47.3)

Ejection fraction, mean(SD), % 18 48.3 (16.2)

Preserved ejection fraction (≥50%) 18 363 (53.4)

Comorbidities

        Hypertension 0 622 (89.1)

        Diabetes mellitus 0 262 (37.5)

        COPD 0 256 (36.7)

        Prior myocardial infarction 1 214 (30.4)

        Malignancy 0 257 (36.8)

        Peripheral vascular disease 0 240 (34.4)

        Cerebrovascular disease 0 249 (35.7)

        Dementia 0 50 (7.2)

        eGFR<60 mL/min per 1.73 m2 0 526 (75.4)

        Charlson comorbidity index 1

                1-2 149 (21.4)

                3-4 209 (30.0)

                5-6 181 (26.0)

                >6 158 (22.7)

        Overweight/ obese (BMI≥25 kg/m2) 0 417 (59.7)

Year of death 0

        2003-2006 189 (27.1)

        2007-2009 268 (38.4)

        2010-2012 241 (34.5)

Married/ Living with a Partner 12 311 (45.3)

Resided in skilled nursing facility last year of 7 350 (50.7)

All numbers reported are N(%) unless otherwise noted. BMI= body mass index, COPD= chronic obstructive pulmonary disease, eGFR= estimated 
glomerular filtration rate
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Table 3

Predictors of Cardiology Visits in the Last Year of Life

*
Patient Characteristic Incidence Rate Ratio (95% CI ) P value

Age at death (per 1 year increase) 0.96 (0.94-0.98) <0.001

Male 1.21 (0.81-1.82) 0.35

Preserved ejection fraction (≥50%) 0.83 (0.57-1.22) 0.34

Dementia 0.22 (0.09-0.54) 0.001

Married/ Living with a Partner 2.43 (1.64-3.61) <0.001

Resided in skilled nursing facility Last Year of 0.39 (0.26-0.57) <0.001

*
Variables that were significantly (p<0.05) with cardiology visits in univariate analysis were included in the multivariable model.
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