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Objectives: The objectives of this study were to examine the type and frequency of symptoms in patients

hospitalized with acute heart failure (HF) as well as the relationship between symptom patterns and patient

characteristics, treatment practices, and hospital outcomes in patients hospitalizedwith decompensatedHF.

Methods: The study sample consistedof 4537 residents of the Worcester, MA metropolitan area hospitalized

for decompensatedHF at 11 greater Worcester medical centers in 1995 and 2000.

Results: The average age of the study sample was 76 years; the majority (57%) were women, and three-

quarters of our patient population had been previously diagnosed with HF. Dyspnea (93%) was the most

frequent complaint reported by patients followed by the presence of peripheral edema (70%), cough (51%),

orthopnea (37%), and chest pain/discomfort (30%). Patients reporting few cardiac symptoms were less likely

to be treated with effective cardiac therapies during hospitalization than patients with multiple cardiac signs

and symptoms and experienced higher hospital (9.7% vs. 7.7%) as well as 30-day (17.1% vs. 10.2%) death

rates (P < 0.05).

Conclusions: The results of this study in residents of a large New England community suggest that patients

with fewer reported symptoms of decompensated HF were less likely to receive effective cardiac treatments

and had worse short-term outcomes. Reasons for these differences in treatment practices and short-term

outcomes need to be elucidated and attentiondirected to these high-risk patients.

Introduction

Despite the increasing prevalence of heart failure (HF)
in the United States and the considerable morbidity,
mortality, and functional disability associated with this
clinical syndrome, there is limited literature describing
the symptoms associated with acute HF. The association
betweenpatients’symptomsof acute HF, their demographic
and clinical characteristics, treatment practices, and short-
term outcomes has also been infrequently examined,
particularly from the more generalizable perspective of a
population-based investigation. Knowledge and awareness
of the signs and symptoms of HF by patients, their
relativesand close acquaintances,as well as their healthcare
providers is important for enhancing patients’ care seeking
behaviorand the institutionof early treatmentapproachesto
reduce the exacerbations of, and complications associated
with, HF.

Grant support for this project was provided by the National
Heart, Lung, and Blood Institute (R37 HL69874).

The purpose of this study was to describe the type and
frequency of various signs and symptoms related to HF
in residents of a large New England metropolitan area
hospitalized with decompensated HF at all area medical
centers.1 – 3 Our secondary study objectiveswere to examine
the association between signs and symptoms of acute HF
with patients’ demographic and clinical characteristics as
well as with hospital treatment practices and short-term
death rates.

Methods

Residents of the Worcester, MA metropolitan area (2000
census estimate= 478 000) hospitalized for possible HF
at all 11 greater Worcester medical centers during
1995 and 2000 comprised the study sample.1 – 3 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 decompensated HF were reviewed by trained nurse
and physician abstractors.1 – 3 The primary ICD-9 code
reviewed for the identification of cases of acute HF was
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Clinical Investigations continued

ICD code 428. Confirmation of the diagnosis of HF,
based on use of the Framingham criteria, required the
presence of 2 major criteria or 1 major and 2 minor criteria
(Appendix).4,5 Examples of the major criteria included
paroxysmalnocturnaldyspnea,cardiomegaly,and neck vein
distention, while examples of the minor criteria included
bilateral ankle edema and a night cough.

Information was collected about patients’ demographic
and clinical characteristics through the review of hospital
medical records. Information about prior comorbidities,
including a history of HF, was obtained through the
review of hospital charts as noted by the attending
physicians. Emergency department notes by physicians
and nurses were reviewed to identify patients’ presenting
signs and symptoms. Information on a total of 14 acute
clinical signs and symptoms was collected. These included
abdominalpain, angina/chestpain, ascites, cough, dyspnea,
edema, fatigue, mental obtundation, nausea/vomiting,
nocturnal paroxysms, orthopnea, palpitations, weakness,
and weight gain. Classification of these signs and
symptoms was based on any mention of its presence as
opposed to the documentation of the absence of said
finding. Information about hospital treatment practices,
lifestyle recommendations by health care providers, and
hospital case-fatality rates was also obtained through the
retrospective review of hospital records.2 Patients who
developed HF secondary to admission for another illness
(eg, acute myocardial infarction) or after an interventional
procedure (eg, percutaneous coronary intervention) were
not included.

Differences in the characteristics, as well as hospital
treatment practices and short-term (hospital and 30 d
after admission) death rates, of patients presenting with
few (≤2 of the 5 most frequent signs and symptoms
reported by patients and ≤3 of the total number of 14 signs
and symptoms examined) vs. multiple acute HF-related
symptoms were examined through the use of χ2 tests and
t tests for discrete and continuous variables, respectively.

Logistic regression analyses were utilized to examine
the association between number of signs and symptoms of
acute HF at the time of hospital presentation with a variety
of patient associated characteristics as well as with hospital
treatment regimens and short-term death rates. Factors
included for consideration in this analysis were included
in our regression models based on their associations with
prognosis in the setting of HF from prior publicationsas well
as on the basis of their univariate association (P < .20) with
hospital and 30-day death rates and differences between
patients with few and multiple signs and symptoms of HF
(Table 1). For each of the physiologic variables examined,
we created quartiles based on commonly utilized cut points
to make our findings more interpretable. We categorized
the individualcomorbid conditions into a frequency count of
these aggregated comorbidities (eg, HF, diabetes, coronary
heart disease) to make our analytical models more robust

and our findings more easily interpretable. Despite the
nonrandomizednature of the present study and potential for
confounding by medication indication, we also controlled
for the receipt of hospital treatment practices in our
regression analyses. Collection of information about 30-day
post admission survival status was obtained through the
review of hospital medical records and review of state and
local death certificates on all study patients.

Results

A total of 4537 residents of the Worcester metropolitan area
were hospitalized with confirmed acute HF at all greater
Worcester medical centers during the two study years of
1995 and 2000. The average age of study patients was
76 years, more than one-half were women, and the vast
majority were Caucasian (Table 2). Approximately three-
quarters of the study sample had been previously diagnosed
with HF.

Frequency of Signs and Symptoms of Decompensated HF

Dyspnea was reported by the vast majority (93%) of study
patients as documented in hospital charts (Figure). The
presenceof edema (70%),cough (51%),orthopnea(37%),and
chest pain/discomfort (30%) were the next most commonly
reported symptoms. The frequency of these symptoms was
not appreciably changed when we examined the occurrence
of these symptoms in patients with a first episode of HF
(Figure).

We examined the frequency of multiple signs and
symptoms associated with acute HF based on information
contained in hospital medical records. Approximately 1 in
every 20 patients reported having only 1 acute sign or
symptom present,1 in 4 experiencedany 3 acute symptoms,
and approximately 1 in 3 reporting experiencing any 5 or
more of the 14 signs or symptoms examined; only 15% of
hospitalized patients reported experiencing 6 or more of
these symptoms. A similar profile of signs and symptoms
was observed in patients with a first hospitalized episode
of HF.

When we restricted our analysis to the 5 most com-
monly reported symptoms of decompensated HF, namely
shortness of breath, edema, cough, orthopnea, and chest
discomfort,29% of all patients reported the presence of any 2
of these symptoms, 35% reported any 3 of these symptoms,
while 24% reported 4 or more of these signs and symptoms.

Characteristics of Patients According to Frequency of Acute
Signs and Symptoms

In examining the characteristics of patients experiencing
relatively few acute symptoms (≤2 of the 5 most frequent
signs and symptoms) as compared to those experiencing
multiple (≥3) of the 5 most frequent symptoms reported,
patientsreportingfew acutesymptomswere relativelyolder,
more likely to be female, but less likely to be overweight
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Table 1. Characteristics of Patients Hospitalized With Acute Heart Failure According to Frequency of Acute Symptoms

Five Most Commonly Reported Symptoms All Symptoms Examined

Characteristic

Few Acute

Symptomsa

(n= 1836)

Multiple Acute

Symptoms

(n= 2701) P Value

Few Acute

Symptomsb

(n= 2028)

Multiple Acute

Symptoms

(n= 2509) P Value

Age (mean, yrs) 77.4 75.1 <0.001 76.7 75.6 <0.005

Male (%) 39.7 45.5 <0.001 41.9 44.2 0.13

Caucasian (%) 95.0 93.6 0.43 94.6 93.8 0.53

Body mass index (%)

25–29.9 27.0 27.1 <0.001 26.7 27.3 <0.001

≥30 20.1 32.7 24.5 30.3

Comorbid condition count (%)

0–2 26.9 22.0 25.6 22.6

3–5 57.4 58.9 <0.001 57.4 59.0 <0.05

≥6 15.7 19.1 17.0 18.4

Hospital admission findings (mean)

Systolic blood pressure (mm Hg) 142.8 145.9 <0.05 144.8 144.5 0.70

Diastolic blood pressure (mm Hg) 75.7 77.5 <0.01 76.9 76.7 0.68

Heart rate (bpm) 91.0 90.5 0.48 91.1 90.4 0.34

Laboratory measures (mean, mg/dL)

Blood urea nitrogen 36.0 33.3 <0.005 34.2 34.6 0.62

Creatinine 1.7 1.6 <0.005 1.6 1.6 0.59

Sodium 137.4 137.2 0.18 137.4 137.1 0.13

a ≤2 vs ≥3 of the 5 most commonly reported acute symptoms.
b ≤3 vs ≥4 of the 14 total acute symptoms examined.

or to have had selected comorbidities previously diagnosed
(Table 1). Patients who reported the presence of 2 or fewer
of these symptoms were significantly more likely to have
presentedwith lower blood pressure and have higher serum
levels of blood urea nitrogen and creatinine than patients
with multiple acute signs and symptoms. Relatively similar
trends were observed when we examined the distribution
of these factors in patients who experienced 3 or fewer of all
acute signs and symptomsexamined in comparisonto those
who reported 4 or more of these 14 signs and symptoms
(Table 1).

The results of a logistic regression analysis, which
included factors associated with the symptoms under study
based on their univariate associations and prior findings
from the publishedliterature,suggestedthat relatively older
patients, women, those of normal or low body weight, and

those with fewer comorbidities present were significantly
more likely to report fewer acute symptoms (of the 5 most
common symptoms reported) than respective comparison
groups (Table 3). Patients with higher levels of systolic
blood pressure and those with higher estimated glomerular
filtration rate (eGFR) findings were less likely to report
fewer acute symptoms. Relatively similar factors were
associated with the reporting of 3 or fewer, compared to
4 or more, of the 14 total symptoms examined, though
the statistical significance of several of these factors was
attenuated.

Hospital Treatment Practices and Frequency of HF Signs and

Symptoms

Residents of the Worcester metropolitan area who presented
to central Massachusetts medical centers with 2 or fewer
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Clinical Investigations continued

Table 2. Demographic and Clinical Characteristics of the Study Sample

Characteristic n %

Age (mean, yrs) 4534 76.0

Age (yrs)

<65 675 14.9

65–74 1040 22.9

75–84 1731 38.2

≥85 1088 24.0

Male 4537 43.2

Caucasian 4537 94.2

Body mass index (mean) 3722 27.7

Comorbidities

Anemia 4537 23.5

Chronic lung disease 4537 34.8

Coronary heart disease 4537 56.8

Diabetes 4537 39.9

Heart failure 4537 74.6

Hyperlipidemia 4537 20.1

Hypertension 4537 65.2

Myocardial infarction 4537 47.9

Renal failure/disease 4537 23.3

Stroke 4537 14.6

Physiologic findings (mean)

Systolic blood pressure (mm Hg) 4524 144.6

Diastolic blood pressure (mm Hg) 4470 76.8

Heart rate (bpm) 4532 90.7

eGFR 4472 63.1

Blood urea nitrogen (mg/dL) 4482 34.4

Serum sodium (mg/dL) 4495 137.2

Died during hospitalization 4537 6.8

Abbreviations: eGFR, estimated glomerular filtration rate.

of the 5 most frequent symptoms examined were less
likely to be treated with effective cardiac medications
than patients who reported a greater number of acute
symptoms (Table 4). These patients were also less likely
to have been told by their health care providers to carry out
various lifestyle changes than patients who presented with
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Figure 1. Distribution of selected signs and symptoms in patients with

acute heart failure.

multiple HF related symptoms. Relatively similar treatment
and lifestyle practice recommendations were observed in
patients who reported 3 or fewer of the total number of
acute symptoms examined (Table 4).

Hospital and 30-Day Death Rates

Hospital death rates were significantly higher in those who
reportedfew (≤2 of the 5 most commonsigns and symptoms
reported or ≤3 of all signs and symptoms examined) acute
symptoms (9.7% and 7.7%, respectively) as compared to
those who reportedthe presenceof more of these symptoms
(4.8% and 6.1%, respectively). The 30-day death rates after
hospital admission were also higher in patients who reported
fewer of the most common symptomsreported as compared
to those who reported many of the most common symptoms
examined (17.1% vs. 10.2%; P < .05).

In addition to the univariate association between the
various signs and symptoms of acute HF with hospital and
30-day death rates, we carried out a series of multivariable
adjusted regression analyses for purposes of controlling
for selected covariates abd more systematically examine
this association. These variables were controlled for either
because they differed between our primary comparison
groups (e.g, few vs. more frequent symptoms) or because
they had been shown to be of prognostic importance based
on findings from the published literature. The results of
our regression analyses showed that hospital death rates
remained significantly higher in those who reported few, as
compared to those who reported the presence of multiple,
acute symptoms, with the strongest associations observed
when we examined the 5 most commonly reported acute
symptoms (Table 5). Similar associations were observed
when we examined 30-day death rates, particularly among
those who reported ≤2, as compared to 3 or more, of
the 5 most commonly reported symptoms. There were no
significantdifferences in the 30-day death rates of those who
reported few, as compared to those who reported more, of
the 14 total acute symptoms examined (Table 5). Adjustment
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Table 3. Factors Associated with Multiple Heart Failure Related Symptoms

Five Most Commonly Reported Symptomsa All Symptoms Examinedb

Characteristicc Adjusted OR 95% CI Adjusted OR 95% CI

Age (yrs)

65–74 1.25 1.01, 1.54 1.23 1.01, 1.51

75–84 1.33 1.09, 1.62 1.16 0.96, 1.39

≥85 1.38 1.11, 1.71 1.20 0.98, 1.47

Male 0.76 0.67, 0.86 . . . . . .

Length of hospital stay (≤4 or 5 d) 0.83 0.73, 0.94 . . . . . .

Body mass index

25–29.9 0.79 0.68, 0.92 0.78 0.67, 0.90

≥30 0.50 0.42, 0.58 0.66 0.56, 0.77

Comorbid condition count (%)

3–5 0.77 0.66, 0.89 0.86 0.74, 0.99

≥6 0.64 0.51, 0.77 0.83 0.69, 1.00

Hospital admission findings

Systolic blood pressure (mm Hg)

120–139 0.96 0.80, 1.16

140–159 0.90 0.74, 1.09

≥160 0.81 0.66, 0.99

Diastolic blood pressure (mm Hg)

60–79 0.80 0.67, 0.96

80–99 0.86 0.71, 1.05

≥100 0.94 0.72, 1.22

BUN (mg/dL)

30–39 0.95 0.78, 1.15

40–49 0.86 0.68, 1.10

≥50(mL/min/1.73m2) 1.04 0.84, 1.30

eGFR

30–59 0.80 0.65, 0.98

≥60 0.68 0.54, 0.85

Abbreviations: BUN, blood urea nitrogen; CI, confidence interval; eGFR, estimated glomerular filtration rate; OR, odds ratio.
a 2 or fewer of the 5 most commonly reported acute symptoms.
b 3 or fewer of the 14 total acute signs and symptoms examined.
c Reference groups: age <65 years, female, length of hospital stay >5 days, body mass index < 25, 0–2 comorbid conditions, systolic blood pressure

< 120 mm Hg, diastolic blood pressure < 60 mm Hg, BUN< 30 mg/dL, eGFR < 30 (mL/min/1.73m2).
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Clinical Investigations continued

Table 4. Hospital Treatment Practices According to Frequency of Symptoms of Acute Heart Failure

Five Most Commonly Reported Symptoms All Symptoms Examined

Few Acute

Symptomsa

(n= 1836)

Multiple Acute

Symptoms

(n= 2701)

Few Acute

Symptomsb

(n= 2028)

Multiple Acute

Symptoms

(n= 2509)

Medications (%)

ACE inhibitors/ARBs 50.5d 55.6 51.5c 55.2

β-Blockers 39.1c 42.0 40.0 41.5

Both therapies 21.5c 24.4 22.7 23.6

Digoxin 49.3 51.3 48.9 51.8

Diuretics 96.9d 98.3 97.1c 98.3

Lifestyle Recommendations (%)

Limit salt intake 72.2e 85.7 74.9e 84.6

Fluid restriction 17.6e 23.8 17.8e 24.2

Smoking cessation 0.7d 1.5 0.6d 1.6

Increase physical activity 38.1e 44.0 39.7c 43.1

Limit alcohol consumption 0.3d 1.0 0.4c 1.0

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blockers.
a ≤2 vs ≥3 of the 5 most commonly reported acute symptoms.
b ≤3 vs ≥4 of the 14 total acute symptoms examined.
c P < .05.
d P < .01.
e P < .001.

for hospital treatment practices in each of our regression
models resulted in considerableattenuationof our observed
findings.

Discussion

The results of our study in residents of a large central
New England metropolitan area provide insights to
the clinical symptoms associated with decompensated
HF and the relation of these signs and symptoms to
patients’ demographic and clinical characteristics, treatment
practices, and short-term outcomes. Our results suggest
that many patients with HF present with multiple acute
signs and symptoms and that the vast majority present
with breathlessness and signs of congestion, rather than
signs and symptoms indicative of low cardiac output. That
said, approximately 40% of patients reported 2 or fewer
common symptoms of HF. Patients reporting fewer HF-
related symptoms were older and more likely to be female,
less likely to have serious accompanying comorbidities,
and less likely to be treated with effective cardiac therapies.
Symptompresentationwas similar for patients with an initial
or previously documented episode of HF and whether

we examined the 5 most common symptoms reported
by patients or all 14 of the acute signs and symptoms
examined.

The profile of different symptoms, extent of delay in
seeking medical care, and relationship of acute symptoms
to medical treatment and hospital outcomes in hospitalized
patients with decompensated HF has not been examined
in detail in the published literature. In prior studies based
on the review of information contained in hospital medical
records, an approach similar to the approach utilized in the
present investigation, the frequency and type of symptoms
reported by patients with acute HF were similar to those
observed in our population-based investigation.6 – 10 For
example, in a study based on the review of the medical
records of 753 patients with HF who were hospitalized
at a Veteran’s Administration hospital, the most common
symptoms reported by patients at the time of hospital
admission were dyspnea, edema, and fatigue.7

Heart failure is typically associated with multiple clinical
signs and symptoms that can interact, thereby affecting a
patient’s perception of some or all of these acute symptoms.
The intensity, timing, level of distress, and quality of
symptoms, as well as mismatch between the symptoms
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Table 5. Frequency of Symptoms of Acute Heart Failure and Short-Term Mortality

Hospital Death Rates 30-day Death Rates

Few Acute

Symptomsa
Few Acute

Symptomsb
Few Acute

Symptomsa
Few Acute

Symptomsb

Controlling variables

Age and sex
2.06 (1.62, 2.61) 1.27 (1.00, 1.60) 1.73 (1.45, 2.06) 1.18 (0.99, 1.40)

Age, sex, and prior

comorbiditiesc

1.82 (1.43, 2.33) 1.16 (0.91, 1.47) 1.55 (1.29, 1.86) 1.08 (0.90, 1.29)

Age, sex, prior

comorbidities, and

physiologic findingsd

1.74 (1.35, 2.26) 1.12 (0.87, 1.45) 1.45 (1.19, 1.76) 1.04 (0.86, 1.26)

Age, sex, prior

comorbidities,

physiologic findings,

and hospital treatment

practicese

1.44 (1.80, 1.88) 0.98 (0.75, 1.27) 1.28 (1.05, 1.56) 0.94 (0.77, 1.15)

All variables univariately

related to death

1.78 (1.40, 2.27) 1.15 (0.90, 1.45) 1.52 (1.27, 1.83) 1.07 (0.89, 1.28)

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blockers; BMI, body mass index; BUN, blood urea nitrogen; CHD, coronary

heart disease; COPD; chronic obstructive pulmonary disease; DNR, do not resuscitate; eGFR, estimated glomerular filtration rate; HF, heart failure;

MI; myocardial infarction.

Hospital death rates controlling variables = age, race, BMI, prior angina, CHD, diabetes, hyperlipidemia,hypertension, MI, and DNR orders.

30-day death rates controlling variables = age, race, BMI, prior anemia, angina, CHD, diabetes, CHF, hyperlipidemia, hypertension, MI, stroke, and DNR

orders.
a ≤2 vs ≥3 of the 5 most commonly reported acute symptoms.
b ≤3 vs ≥4 of the 14 total acute symptoms examined.
c Prior comorbidities=BMI, prior anemia, angina, COPD, CHD, diabetes, HF, hyperlipidemia,MI, renal disease, stroke, and DNR orders.
d Physiologic findings = Factors listed in regression c plus admission systolic and diastolic blood pressure, heart rate, eGFR, BUN, serum sodium, and

white blood cell count.
e Hospital treatment practices = Factors listed in regression d plus use of ACE inhibitors, ARB blockers, β-blockers, digoxin, diuretics, recommendation

to reduce salt intake, fluid restriction, smoking cessation, increased physical activity, and alcohol reduction.

expected and those actually experienced, may each affect a
patient’s perceptions of, and responses to, his or her acute
symptomatology.11 Psychologicas well as situational factors
may also influence the acute symptom experience and its
interpretation.In our study,we foundthat patients’ reporting
of symptoms may also impact how they are treated once
they seek medical attention.

Patients who reported fewer symptoms of acute HF
were less likely to be treated with effective treatment
regimens and use of different nonpharmacologic regimens.
In addition, in both crude and multivariable adjusted
analyses,our findings suggest that patients with fewer signs
and symptoms of decompensated HF, particularly those
related to the 5 most commonly reported symptoms, are at
greater risk for dying during their acute hospitalization as

well as during the first month of their hospital admission.
On the interpretation of our findings, that after adjustment.
The nonrandomized nature of the present study places
appropriate caveats on the interpretation of our findings.
However, it needs to be noted that the association between
hospital and 30 day death rates became increasingly
attenuated (especially for the 5 most commonly reported
acute symptoms) after adjustment for the receipt of various
hospital treatment practices. These findings suggest that
the failure to treat these patients with effective cardiac
medicationsmay lead to increased short-term death rates in
this relatively under-recognized(eg, fewer acute symptoms)
patient population.

Numerous hypotheses can be offered for our observed
findings. It is possible that patients reporting fewer
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Clinical Investigations continued

acute symptoms may have experienced longer delays
to hospital presentation, more atypical presentation, and
more diagnostic uncertainty leading to possible delays in
appropriate treatmentand higher death rates. The observed
differences in hospital treatment practices based on the
number of symptoms reported by patients suggest that
health care providers respond differentlybased on symptom
profile of patients. It is also possible that the reporting of
fewer symptoms is a marker for patients with more severe
comorbidities or even impaired cognition, that may impact
subsequent survival. Further studies need to be carried out
to understand the reasons for these observed associations
including a more detailed assessment of the frequency,
intensity, and duration of patient’s symptoms and actions
taken to seek acute medical care.

Study Strengths and Limitations

The strengths of the present study are the inclusion of all
hospitalized patients with decompensated HF from a large
New England metropolitanarea, use of standardizedcriteria
for confirmation of the diagnosis of HF, and inclusion of a
wide variety of possible symptoms of HF. The limitations
of this study include the reliance of information contained
in hospital medical records and inability to separate the
chief symptom complaint from more ancillary symptoms.
Our study also does not necessarily confirm the absence
of selected symptoms of acute HF, but merely the absence
of documentation of the various symptoms examined. Due
to the large amount of missing data on ejection fraction,
we were unable to further classify patients into those with
systolic from those with diastolic HF. We were unable to
examine factors such as socioeconomic status, noncardiac
disabilities, usual activity levels, prior treatment history,
cognitive function, and a history of depression in the
present study. Our study sample was primarily white, and
the present findings may not apply to patients of other races
or ethnicities.

Conclusions

The results of the present population-based study suggest
that patients with acute HF present with many signs and
symptoms of decompensation. Patients who report fewer
symptoms tend to be older, female, have fewer comorbidities
present, have lower prescription rates of HF therapy, and
have worse short-term outcomes in comparison to patients
who report the presence of multiple acute symptoms. These
findings suggest that health care providers should pay
particular attention to patients with acute HF who present
with fewer symptoms of decompensated HF and increase
their efforts of surveillance and targeted therapeutic
approaches in these high risk patients.

Appendix

Framingham Heart Study Criteria

Major Minor

Paroxysmal nocturnal dyspnea Bilateral ankle edema

Neck vein distention Nocturnal cough

Rales Dyspnea on exertion

Pleural effusion by chest x-ray

consistent with cardiomegaly
Hepatomegaly

Acute pulmonary edema Tachycardias120 beats per min

S3 gallop Pulmonary vascular

engorgement by chest x-ray

Increased venous pressure

(>16 cm H20)

Positive hepatojugular reflex

Major or Minor

Weight loss >4.5 kg (10 lbs) over

5 d of treatment
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