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Abstract
Objective—Heart failure (HF) disproportionately affects older adults and previous studies have
suggested that the demographic as well as clinical profile of older patients with HF is different
from that of younger patients. However, population-based data on the clinical, treatment, and
prognostic profile of older as compared to middle aged and younger patients with HF are lacking.

Design/Setting/Participants—A total of 4,534 residents of the Worcester (MA) metropolitan
area hospitalized for decompensated HF at 11 greater Worcester medical centers during 1995 and
2000 comprised the study sample.

Measurements—Medical records were reviewed for demographic, clinical, and treatment
characteristics and hospital survival status. Long-term follow-up of discharged hospital patients
was carried out through 2005. Patients were compared according to 4 age groups (<65, 65–74, 75–
84, and ≥85 years).

Results—The mean age was 76 years and 24% were ≥85 years. Older patients (≥75) were more
likely to be female, to have multiple comorbidities, a lower body mass index at the time of
hospitalization, and higher ejection fraction findings. Older patients were significantly more likely
to receive symptom modifying medications, and less likely to receive disease modifying
medications, than younger patients. Advanced age was directly associated with increased in-
hospital, 30-day, and 1-year death rates in both crude and multivariable adjusted analyses.

Conclusions—The results of this community-wide study suggest that clinical, treatment, and
prognostic factors differ by age in patients hospitalized for decompensated HF. These high-risk
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patients warrant special attention in future studies in order to improve their management and long-
term survival.
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Heart failure; elderly; epidemiology

Introduction
Heart failure (HF) disproportionately affects older adults with the incidence rates of this
clinical syndrome increasing with advancing age.1 Previous studies have suggested that the
demographic as well as clinical profile of older patients with HF is different from that of
younger patients, with elderly patients more often being female, more likely to present with
multiple comorbidities and preserved systolic function, and to have a poorer short and long-
term prognosis.2–4 The management of HF is more complex in elderly patients because
older patients with HF are more likely to have other comorbid conditions present that may
interact with prescribed medications and contribute to problems with adherence to treatment
regimens and recommended lifestyle changes.2 Despite their high risk status, or because of
it, treatment of older patients with HF may be less aggressive than that of their younger
counterparts.3, 5–7

Despite the growing epidemic of HF, particularly in the elderly, contemporary data
describing differences in the clinical, treatment, and prognostic profile of older as compared
to middle aged and younger patients with HF are limited, particularly from the broader
perspective of a population-based investigation. The purpose of the present study was to
examine age-specific differences in clinical presentation, receipt of therapeutic practices and
lifestyle recommendations, and hospital and long-term survival in patients hospitalized for
acute HF in a large New England community.

Methods
The study sample was comprised of residents of the Worcester, MA, metropolitan area
hospitalized for possible HF at all 11 greater Worcester medical centers during 1995 and
2000. These 2 periods were originally selected to coincide with an intercensal and a
decennial census period and so that there would be considerable long-term follow-up data
available when we initiated the study in 2003. The details of the Worcester Heart Failure
Study have been previously described.4, 8 In brief, the medical records of patients with
primary and/or secondary International Classification of Disease (ICD)-9 discharge
diagnoses consistent with the possible presence of acute HF were reviewed in a standardized
manner using the Framingham criteria to confirm the presence of HF.4, 8 Patients with a
discharge diagnosis of HF (ICD-9 code 428) were the principal diagnostic category
reviewed. In addition, the medical records of patients with discharge diagnoses of
hypertensive heart and renal disease, acute cor pulmonale, cardiomyopathy, pulmonary
congestion, acute lung edema, and respiratory abnormalities were reviewed to identify
patients who may also have had new onset HF. Patients who developed HF secondary to
admission for another acute illness (e.g., acute myocardial infarction), or after an
interventional procedure (e.g., coronary artery bypass surgery), were not included in this
sample.

Data Collection
Information was collected about patient’s demographic (e.g., age, sex, race), medical history
(e.g., coronary heart disease, diabetes, renal failure, stroke), and clinical characteristics (e.g.,
laboratory test results, physiologic findings) through the review of hospital medical records
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by trained nurse and physician reviewers in whom regular quality control checks were
performed. Quality control checks, which were conducted by the PI (Dr. Goldberg) and a
physician study coordinator, included a re-review of data abstraction in a 10% random
sample of all charts. Intra-rater quality control checks were also performed in a 5% random
sample of all charts by having reviewers repeat data abstraction a few months after the initial
abstraction.

Emergency department physician’s and nurse’s notes were reviewed to identify patient’s
presenting symptoms. Hospital medical records were reviewed to ascertain the prescribing
of effective cardiac therapies (e.g., angiotensin-converting enzyme (ACE) inhibitors,
angiotensin receptor blockers (ARBs), and beta blockers), therapies designed to provide
symptomatic relief (e.g., diuretics and digoxin), and documentation of health care provider
recommendations to modify various lifestyle and/or dietary practices (e.g., low-fat or low-
salt diet, exercise).4 Hospital survival status was ascertained through the review of hospital
medical records by trained physician and nurse data abstractors. Information about patients’
long-term survival status (including date of death where applicable) was obtained through
the review of hospital medical records at all participating greater Worcester medical centers
for subsequent hospitalizations or medical care contacts, as well as through the review of the
Social Security Death Index and death certificates at the Massachusetts State Health
Department.9

Data Analysis
Differences in the demographic, clinical characteristics, hospital treatment practices, and
hospital death rates of patients with decompensated HF were examined according to 4 age
groups (<65, 65–74, 75–84, and ≥85 years) through the use of chi-square tests and analysis
of variance for discrete and continuous variables respectively. Logistic regression analysis
was utilized to examine the independent association of age with the receipt of disease
modifying (ACE inhibitors, ARBs and beta (β) blockers and symptom modifying (diuretics
and digoxin) medications and with short-term prognosis after decompensated HF,
controlling for a number of potentially confounding demographic (age, sex, race) and
clinical factors (medical history of: coronary heart disease, chronic obstructive pulmonary
disease, diabetes, hypertension, peripheral vascular disease, cancer, renal disease, stroke,
heart failure, estimated GFR, serum urea nitrogen, hematocrit, diastolic and systolic blood
pressure, and heart rate) as well as length of stay and year of hospitalization. These pre-
defined variables (Tables 3 and 4) were controlled for either because they have been shown
to be of prognostic importance in previous studies and/or because they differed between our
respective comparison groups. Data from 1995 and 2000 were combined in the regression
models; the results did not differ significantly when we examined the two study years
separately. The main study findings are reported for all patients, however, for selected
analyses, several sub-group analyses are also performed. These subgroups analyses include:
incident HF cases, the presence of a DNR order, and patients with EF data findings.

A life table analysis was utilized to examine differences in long-term survival according to
age, while including patients with varying duration of follow-up. A Cox proportional
hazards regression approach was used to examine differences in long-term survival
according to age while controlling for duration of follow-up and a variety of potentially
confounding prognostic characteristics.

Results
A total of 4,534 men and women from the Worcester metropolitan area with independently
confirmed decompensated HF requiring hospital admission comprised the study population.

Saczynski et al. Page 3

J Am Geriatr Soc. Author manuscript; available in PMC 2011 June 10.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



The mean age of our study sample was 76 years and the majority (56.9%) were women;
among all patients studied, 1,153 (25.4%) experienced a first (incident) episode of HF.

Ejection fraction (EF) data were available in only 37% of hospitalized study patients.
Compared to patients without EF data, those with available EF data were younger, had a
lower body mass index (BMI), were less likely to have a medical history of coronary heart
disease, chronic obstructive pulmonary disease (COPD), diabetes, cancer, renal disease,
stroke and congestive heart failure (all p’s <0.05). Patients with EF data were more likely to
report chest pain, edema, orthopnea and weight gain, were more likely to be treated with
ACE inhibitors, ARBs, digoxin, β blockers, lipid lowering agents and nitrates, and were
more likely to survive the index hospitalization (all p’s <.05). In a multivariable regression
analysis, patients with EF assessments were younger and had a lower prevalence of several
comorbidities, including coronary heart disease, COPD, diabetes or stroke (all p’s <0.05),
compared to patients without EF measurements. Patients in the 1995 cohort were more
likely to have EF data compared to patients in the 2000 cohort.

Baseline Characteristics According to Age
Older patients hospitalized with decompensated HF were more likely to be female,
Caucasian and to have a lower BMI compared to patients who were less than 65 years
(Table 1). Older patients had lower serum creatinine and higher blood urea nitrogen levels,
higher systolic and lower diastolic blood pressure findings, a lower heart rate, and were less
likely to smoke and to have preserved renal function, as represented by an estimated
glomerular filtration fate (eGFR) ≥60. Compared to younger patients, older patients were
more likely to have a medical history of coronary heart disease, stroke, cancer, and heart
failure, and less likely to have a history of chronic obstructive pulmonary disease, diabetes,
peripheral vascular disease, and renal disease. Older patients were also more likely to have
had multiple comorbidities previously diagnosed than younger patients (Table 1). Older
patients with decompensated HF were more likely to have a do not resuscitate order (DNR)
in their clinical charts, have a shorter average hospital stay, and were more likely to die
during the index hospitalization as compared to younger patients hospitalized with acute HF.

Compared to patients <65 years, older patients were less likely to exhibit all signs and
symptoms of acute HF with the exception of generalized weakness. Because symptoms may
differ by level of EF, we examined association of age and acute symptomatology in patients
with data on EF and according to preserved (EF≥50%) vs. impaired EF and found that age
related differences in the reporting of chest pain, nausea, orthopnea, and weight gain were
observed only in patients with impaired EF.

Treatment Practices According to Age
Older patients were less likely to have been prescribed the majority of effective cardiac
therapies examined during hospitalization for decompensated HF including ACE inhibitors,
β blockers, and ARBs (Table 2). Older patients were more likely than younger patients to
have received diuretics during their index hospitalization. Older adults were also
significantly less likely to have been recommended to adopt various non-pharmacologic
interventions, such as low fat or low salt diets, fluid restriction, and cardiac rehabilitation by
their physicians as compared to younger patients.

Because treatment practices evolved considerably over the period under study, we examined
age differences in treatment practices separately by study year and found that disease
modifying medications were prescribed significantly more often in 2000 compared to 1995,
particularly in patients <65 years and in those 75–84 years old (p=<.01).
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Factors associated with pharmacologic interventions according to age
In a series of regression analyses, we examined the association between age and the failure
to receive symptom modifying medications (diuretics and digoxin) and disease modifying
medications (ACE inhibitors, ARBs and β blockers) while controlling for a variety of
demographic and clinical factors that may affect the prescribing of these medications (Table
3). The crude odds of receiving symptom modifying medications was significantly higher in
older, compared to younger, patients. While older patients were still more likely than
younger patients to receive symptom modifying medications, the association between age
and receipt of symptom modifying medications was somewhat attenuated, however, in
multivariable adjusted models. In contrast, older patients were significantly less likely than
younger patients to receive disease modifying medications in both crude and multivariable
adjusted models. When regression analyses were stratified by study year (1995 and 2000)
findings did not vary significantly.

When we carried out a series of regression analyses among patients in whom EF data were
available (n=1,509), the failure to receive symptom modifying medications according to
patient’s age was similar to those found in the total study sample. The crude and
multivariable adjusted odds of receiving symptom modifying medications was higher in
older, as compared to younger, participants, although the adjusted odds ratios were not
statistically significant, possibly due to the smaller sample size (adjusted ORs compared to
those <65 years: OR 65–74 years = 0.91, 95% CI = 0.19, 4.21; OR 75–84 years = 0.29, 95%
CI = 0.05, 1.45; OR ≥85 years = 0.54 95% CI = 0.09, 3.27). In contrast to findings in the
total sample, receipt of disease modifying medications did not vary according to age in
patients with EF data (adjusted ORs of failure to receive disease modifying medications
compared to those <65 years: OR 65–74 years = 0.76, 95% CI = 0.52, 1.10; OR 75–84 years
= 1.11, 95% CI = 0.78, 1.57; OR ≥85 years = 0.92 95% CI = 0.61, 1.38).

Age-specific differences in hospital and long-term mortality
We examined the association between age and in-hospital death adjusting for several
demographic, medical history and clinical characteristics as well as time period of
hospitalization (Table 4). In-hospital death rates increased markedly with advancing age
from 3% in patients <65 years to 8.2% in those ≥75 years. In multivariable adjusted
analyses, the odds of dying during hospitalization remained considerably higher in older,
compared to younger, patients. When we restricted this analysis to patients with EF data,
results were similar with the odds of dying during hospitalization significantly higher in
older, as compared to younger, patients (adjusted ORs compared to those <65 years: OR 65–
74 years = 1.58, 95% CI = 0.55, 4.56; OR 75–84 years = 3.03, 95% CI = 1.13, 8.11; OR ≥85
years = 3.36 95% CI = 1.15, 9.88).

In a similar manner, we examined the relation between age and the risk of dying at 30-days
post hospital admission, and 1-year after hospital discharge, adjusting for several
demographic, medical history, and clinical characteristics (Table 4). Thirty-day crude
mortality rates increased with age from 5.5% in patients <65 years to 17.6% in patients ≥85
years. In the multivariable adjusted analyses, the odds of dying during the first 30-days after
hospital admission increased with advancing age. Results were similar when the analysis
was restricted to patients with available EF data (adjusted ORs compared to those <65 years:
OR 65–74 years = 1.45, 95% CI = 0.68, 3.10; OR 75–84 years = 2.68, 95% CI = 1.33, 5.42;
OR ≥85 years = 3.58 95% CI = 1.68, 7.00).

Because DNR orders may impact that association between age and mortality, we also
stratified this analysis according to the presence of DNR orders during hospitalization and
found that the odds of 30-day mortality increased with advancing age in those without a
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DNR (OR 65–74 years = 1.79; 95% CI = 0.96, 3.34; OR ≥85 years = 2.46; 95% CI = 1.27,
4.77) but were nonsignificantly associated with age among those with a DNR order present
in their hospital charts (OR 65–74 years = 1.50; 95% CI = 0.78, 2.87; OR ≥85 years = 0.86;
95% CI = 0.46, 1.61).

One-year crude death rates increased with advancing age from 26.9% in patients <65 years
to 47.7% in patients ≥85 years (Table 4). In the multivariable adjusted models, the odds of
dying during the first year after hospital discharge increased with advancing age. The results
were similar when we carried out this analysis only in patients with EF data available
(adjusted ORs compared to those <65 years: OR 65–74 years = 1.08, 95% CI = 0.69, 1.69;
OR 75–84 years = 1.83, 95% CI = 1.21, 2.79; OR ≥85 years = 2.84 95% CI = 1.78, 4.54).
Similar results were also obtained with regards to the association between advancing age
and the risk of dying during the first year after hospital discharge, as were observed with
regards to the 30 day death rates after hospital admission, when we carried out separate
multivariable adjusted analyses in those who did or did not have a DNR order during their
index hospitalization for HF.

Advanced patient age was also negatively associated with more extended long-term
survival. The five year post hospital discharge survival rates were approximately 50% in
patients <55 years, 35% in those 55–65 years, 27% in those 65–74 years, 21% in those 75–
84 years, and 12% in patients ≥85 years (Figure 1). A proportional hazards regression
analysis was carried out to control for previously described potentially confounding
prognostic factors in examining the association of age with long-term survival. Consistent
with our univariate findings, post-discharge mortality was directly related to advancing age
(adjusted OR compared to patients <65 years: 65–74 years = 1.48, 95% CI 1.32, 1.65; 75–84
years = 1.84, 95% CI 1.67, 2.04; ≥85 years = 2.23, 95% CI 2.00, 2.49).

Among patients with EF data, we stratified the proportional hazards regression analysis
according to EF findings [preserved left ventricular function (EF≥50%; n=652) compared
with impaired ventricular function (EF<50%; n=857)] and controlled for the same
potentially confounding factors described above. In both groups, post-discharge mortality
was directly associated with advancing age (adjusted ORs compared to those <65 years:
preserved function: OR 65–74 years = 1.23, 95% CI = 0.87, 1.74; OR 75–84 years = 1.75,
95% CI = 1.26, 2.43; OR ≥85 years = 2.75, 95% CI = 1.92, 3.94; impaired function: OR 65–
74 years = 1.37, 95% CI = 1.06, 1.77; OR 75–84 years = 1.74, 95% CI = 1.37, 2.23; OR ≥85
years = 2.34, 95% CI = 1.74, 3.14).

Discussion
The results of this community-wide study in residents from a large New England
metropolitan area hospitalized with decompensated HF in 1995 and 2000 provide insights
into the clinical features, treatment practices, and hospital and more long-term outcomes of
older as compared to younger patients. Despite the growing epidemic of HF, particularly
among older adults, there are limited contemporary data available, particularly from a “real
world” population-based perspective, with which to systematically compare characteristics
of the acute HF episode and outcomes in younger and older adults.

Clinical characteristics and advancing age
Similar to the results of other studies,3, 7 we found that older patients were more likely to be
female and to have preserved left ventricular function; among those with EF data available
(approximately 40% of the sample), more than one half of older hospitalized patients had an
ejection fraction >50%. We found that older patients were more likely to have a medical
history of some (e.g., stroke and HF), but not all (diabetes), co-morbidities compared to
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younger patients with these differences being most pronounced in our most elderly patients
(≥85 years). While unknown, the lower frequency of certain comorbidities, such as diabetes,
in younger as compared to older patients may reflect survival bias, real or artifactual
differences in the likelihood of hospitalization for acute HF, diagnosis of these
comorbidities, medical record documentation, or in the occurrence of out-of hospital deaths
due to HF in our study sample.

The majority of previously published studies comparing the clinical features of HF in older
as compared to younger patients have reported on either younger patient samples and/or
compared only patients <75 years to those ≥75 years.3, 7 Our results suggest that patients
≥85 years are different from younger patients, even those aged 75–84 years, with respect to
comorbidities and receipt of different treatment practices and lifestyle recommendations.
Older patients appear to be less likely to have some of the usual comorbidities associated
with HF present and are also less likely to experience typical symptoms of HF, presenting
more often with only generalized weakness. These factors may impact older patients’ ability
to recognize the signs and symptoms of HF, resulting in a longer delay in seeking medical
care, and, in turn, poorer clinical outcomes. These high-risk patients may warrant special
attention in future studies.

Age-specific differences in the receipt of effective treatment practices
While there have been significant advances in the treatment of patients with acute HF during
the past decade, many clinical trials have excluded older patients, due partially to their age
and clinical profile (e.g., preserved left ventricular systolic function, presence of
comorbidities); thus there are fewer proven effective therapies for the treatment of HF in
older patients.

Few population-based studies have compared differences in treatment practices in younger
and older patients with acute HF. A study of 818 patients discharged with a diagnosis of HF
from 81 acute care hospitals in Italy in 1998 found that prescriptions for ACE inhibitors
were inversely associated with advancing age.6 Similarly, in a study of 799 patients
hospitalized for an incident episode of HF in Somme, France in 2000, older patients were
significantly less likely than younger patients to have been treated with ACE inhibitors and
β blockers.5 In the present study, we found that hospital treatment practices varied by age.
Older patients were more likely to have been prescribed symptom modifying medications
and were less likely to have been prescribed disease modifying medications than younger
patients. This is particularly concerning because β blockers and ACE inhibitors have been
shown to improve survival and reduce hospitalizations in patients with HF.10–12 The
reluctance to use these medications in older patients is not well understood but may be
related to the higher prevalence of comorbid conditions in elderly patients. However, it has
been suggested that the prescribing of these as well as other therapies may still be warranted
in these high risk patients.13 In addition, our results suggest that, independent of age,
effective disease modifying medications are underutilized in patients with acute HF; less
than one half of all patients hospitalized with acute HF were treated with β blockers at all
greater Worcester medical centers during our most recent study year of 2000.

In the subsample of patients with assessment of EF, receipt of disease modifying
medications did not vary by age. This lack of association may be due to the reduced sample
size in this subgroup analysis, particularly among the oldest age group. Alternatively, since
patients with EF assessments were younger and had fewer comorbidities, the prevalence of
selected comorbidities (such as CHD, COPD and diabetes) may confound the association
between age and disease modifying medications observed in the overall sample.
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The prevalence of preserved left ventricular function in older patients may have contributed
to observed differences in treatment practices with regards to the use of disease modifying
medications. Findings from the Cardiovascular Health Study showed that, compared to those
with preserved ventricular function, patients with a low ejection fraction were twice as likely
to be treated with ACE inhibitors between 1989 and 1995 and that the use of β blockers
increased by 10% between 1995 and 2000 in the subgroup of patients with impaired systolic
function.14, 15 Given the high proportion of older patients with HF with preserved
ventricular function, the association between age, treatment practices, and type of HF may
be confounded and needs to be further explored in other ongoing observational studies and
HF registries.

Irrespective of age, and with the exception of low salt diets, non-pharmacologic treatments
were infrequently prescribed in the present study cohort. We found, however, that provider
recommendations for the use of several non-pharmacologic treatment regimens differed
according to age. It is unclear whether or not several of these treatments, such as fluid
restriction, are beneficial in patients with preserved ejection fraction, which is more
commonly noted in older patients. Therefore, age differences in the prescribing of this or
other treatment modalities may be confounded and should be interpreted with appropriate
caution.

Age related differences in Prognosis after hospitalization for HF
Age has been consistently associated with higher mortality after hospitalization for HF with
older patients faring worse than younger patients.2, 16, 17 While the few population-based
studies of patients with acute HF have shown that the short-term survival in patients with HF
has improved over the past few decades, these improvements have been most pronounced in
younger patients.1, 18 A national sample of nearly 4 million Medicare beneficiaries, with an
average age of 79 years, found no improvements in 30-day and 1-year mortality in patients
with HF during the 1990’s.19 Mortality rates were not, however, reported according to age.
Examination of trends in cardiovascular disease (CVD) mortality in residents of Olmsted
County, MN, showed that while overall CVD mortality declined over the 25-year period
under study (1979–2003), there were significant age differences in the rate of decline.20

Although mortality trends were not reported separately for HF, adults <75 years had more
than a two-fold greater rate of decline in overall CVD mortality than those 85 years and
older. In the present study we found that the odds of in-hospital, 30-day, and 1-year
mortality increased with advancing age in both crude and multivariable adjusted analyses,
with no differences noted during the 2 years under study. It is possible that with more
contemporary data, age gaps in survival following hospitalization for HF may narrow.

Study strengths and limitations
The strengths of this study include its large sample of patients hospitalized with
independently validated HF from a well-characterized New England metropolitan area. We
were also able to control for a number of factors that could affect hospital treatment
practices as well as hospital and long-term prognosis after hospitalization for HF. This study
has a number of limitations, however, that must be kept in mind when interpreting the study
results. We had ejection fraction data available on only a subsample of hospitalized patients
(<40%) and had limited numbers with which to examine findings in patients with diastolic
as compared to systolic HF. We did not have data available with regards to medication use
following hospital discharge. Our data were derived from a single, primarily Caucasian,
New England population, and our findings may not reflect national patterns. Lastly, we
examined medication use in patients hospitalized for HF in 1995 and 2000. These data
predate the 2001 announcement by The Joint Commission of Hospital Accreditation
regarding the HF core measurement guidelines for hospitals21 which likely had an influence
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on the management of HF in older patients and also predate the publication of several major
beta blocker trials.22–24

Conclusions
The results of our study in residents of a large, central New England metropolitan area
suggest that clinical factors, treatment practices, and long-term survival differ according to
age in patients hospitalized for decompensated HF. Our findings highlight the importance of
examining age- specific differences in the treatment and natural history of HF and suggest
that patients 85 years and older may represent a distinct group with respect to clinical
factors, treatment factors, and mortality. This high risk subgroup warrants special attention
in future studies in order to improve their management and long-term outcomes.
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Figure 1.
Long-term Survival According to Age (Worcester Heart Failure Study)
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Table 3

Association of age with not being treated with selected cardiac medications in patients hospitalized with acute
heart failure (Worcester Heart Failure Study)

Not Receiving Symptom Modifying Medications* Not Receiving Disease Modifying Medications*

Age Group† Crude OR Adjusted OR† Crude OR Adjusted OR†

<65 1.0 1.0 1.0 1.0

65–74 0.56 (0.30, 1.05) 0.71 (0.35, 1.45) 1.04 (0.86, 1.27) 1.03 (0.82, 1.27)

75–84 0.28 (0.14, 0.54) 0.29 (0.13, 1.45) 1.28 (1.07, 1.53) 1.29 (1.05, 1.58)

≥85 0.45 (0.24, 0.86) 0.47 (0.21, 1.09) 1.51 (1.24, 1.83) 1.43 (1.13, 1.80)

Note.

†
< 65 is reference group.

*
Symptom modifying medications = diuretics and digoxin; Disease modifying medications = ACE inhibitors, angiotensin receptor blockers, and

beta blockers.

†
Adjusted for sex, race, length of stay, medical history of: coronary heart disease, chronic obstructive pulmonary disease, diabetes, hypertension,

peripheral vascular disease, cancer, renal disease, stroke, heart failure, estimated GFR, serum urea nitrogen, hematocrit, diastolic and systolic blood
pressure, heart rate, and year of hospitalization.
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Table 4

Association of age with mortality at selected time points in patients hospitalized with acute heart failure
(Worcester Heart Failure Study)

Outcome

Age (years)

<65 65–74 75–84 ≥85

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Hospital Mortality Crude rate (%) 3.0 5.5 8.2 8.2

 Adjusted OR* reference (1.0) 2.14 (1.22, 3.76) 3.06 (1.79, 5.23) 2.90 (1.64, 5.12)

30-Day† Mortality Crude rate (%) 5.5 11.2 14.0 17.6

 Adjusted OR* reference (1.0) 2.05 (1.35, 3.09) 2.57 (1.73, 3.81) 2.99 (1.97, 4.52)

1-Year‡ Mortality Crude rate (%) 26.9 34.1 40.6 47.7

 Adjusted OR* reference (1.0) 1.13 (0.89, 1.45) 1.54 (1.22, 1.94) 2.02 (1.56, 2.60)

Note.

†
30-days post admission.

‡
1-year post discharge.

*
Adjusted for sex, race, length of hospital stay, medical history of: coronary heart disease, chronic obstructive pulmonary disease, diabetes,

hypertension, peripheral vascular disease, cancer, renal disease, stroke, heart failure, estimated GFR, serum urea nitrogen, hematocrit, diastolic and
systolic blood pressure, heart rate, and year of hospitalization.
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