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Background:

Nurse care management programs for patients
with chronic illness have been shown to be safe and effective.

or for any cause and time to a combined end point of first
rehospitalization, emergency department visit, or death.

Objective: To determine whether a telephone-mediated nurse
care management program for heart failure reduced the rate of
rehospitalization for heart failure and for all causes over a 1-year
period.

Results: At 1 year, half of the patients had been rehospitalized at

Design:

Randomized, controlled trial of usual care with nurse
management versus usual care alone in patients hospitalized for
heart failure from May 1998 through October 2001.

Setting:

5 northern California hospitals in a large health maintenance organization.

Patients: Of 2786 patients screened, 462 met clinical criteria for
heart failure and were randomly assigned (228 to intervention and
234 to usual care).
Intervention: Nurse care management provided structured telephone surveillance and treatment for heart failure and coordination of patients’ care with primary care physicians.

Measurements:

Time to first rehospitalization for heart failure

T

he societal and personal burden of heart failure is large
and is growing apace with the aging of the population (1). Heart failure is the largest Medicare expenditure and is the leading cause of hospitalization for persons 65 years of age or older (2). Rates of hospital
readmission within 6 months range from 25% to 50%
(3). Moreover, behavioral factors, such as nonadherence
to diet and medications, and social factors, such as social
isolation and indigence, frequently contribute to early
rehospitalizations (3– 4). Previous studies of specialized
treatment programs for heart failure have targeted clinically high-risk, medically underserved populations.
These studies demonstrated reductions in rehospitalization for heart failure and, to a lesser extent, rehospitalization for all causes (4 – 6). In a pilot study conducted
at a single Kaiser Permanente medical center in 1994 to
1995, we found a statistically significant reduction in
rehospitalization rates during a 3-month period among
low-risk patients with heart failure who received nurse
care management over a 6-month period (7). The
present study evaluated nurse care management for
heart failure in a low-risk population of patients selected
from several medical centers in the same large health
maintenance organization (HMO).

least once and 11% had died. Only one third of rehospitalizations
were for heart failure. The rate of first rehospitalization for heart
failure was similar in both groups (proportional hazard, 0.85 [95%
CI, 0.46 to 1.57]). The rate of all-cause rehospitalization was
similar (proportional hazard, 0.98 [CI, 0.76 to 1.27]).

Limitations:

The findings of this study, conducted in a single
health care system, may not be generalizable to other health care
systems. The overall effect of the intervention was minor.

Conclusions: Among patients with heart failure at low risk on
the basis of sociodemographic and medical attributes, nurse care
management did not statistically significantly reduce rehospitalizations for heart failure or for any cause. Such programs may be
less effective for patients at low risk than those at high risk.
Ann Intern Med. 2004;141:606-613.
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METHODS
Design

This was a randomized, controlled trial of a nurse care
management system for heart failure.
Patient Sample

We selected patients who were hospitalized with a provisional diagnosis of heart failure from Kaiser Permanente
medical centers located in San Francisco, Vallejo, Walnut
Creek, Sacramento, and Roseville, California, between
May 1998 and October 2000.
Hospital-based project nurses reviewed hospital charts
to screen for patients with new-onset or worsening heart
failure on the basis of 1) shortness of breath (dyspnea at
rest, including orthopnea or paroxysmal nocturnal dyspnea) and 2) at least 1 corroborating clinical sign (pulmonary congestion on examination, including rales, crackles,
or wheezes) or radiologic abnormality (pulmonary congestion on chest radiograph) consistent with heart failure. We
excluded patients who were scheduled for coronary artery
bypass or valvular surgery; had undergone cardiac surgery
in the preceding 8 weeks; had a serum creatinine value of
13.26 mol/L (5 mg/dL) or greater; were receiving dialysis
or awaiting renal transplantation; had a history of severe
pulmonary disease requiring home oxygen; had 1 or more

Improving Patient Care is a special section within Annals supported in part by the U.S. Department of Health and Human Services (HHS) Agency for Healthcare Research and Quality
(AHRQ). The opinions expressed in this article are those of the authors and do not represent the position or endorsement of AHRQ or HHS.
606 © 2004 American College of Physicians

Nurse Care Management for Low-Risk Patients with Heart Failure

additional diseases that were expected to result in death
within 1 year; had cognitive mental deficits, substance
abuse, or severe psychiatric disorders; or were expected to
move from the area within 1 year.
We did not use measurements of left ventricular function by echocardiography, radionuclide angiography, or
contrast angiography as selection criteria. Among the 59%
of patients who had left ventricular ejection fraction measured, 28% had an ejection fraction less than 0.40 and
31% had an ejection fraction of 0.40 or greater.
Study nurses interviewed patients during hospitalization or by telephone within 2 weeks after discharge, explained the purpose of the study, and obtained written
informed consent. Research staff who were not associated
with delivering the intervention randomly assigned patients to treatment conditions by using sealed assignments.
Equal numbers of patients were allocated to the 2 groups
in each medical center by using the Efron procedure (8).
Physicians were notified of randomization assignment by
letter. The institutional review boards at Stanford University and Kaiser Permanente approved the study.
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Context
Case management by nurses improves outcomes for patients with heart failure, but studies have targeted patients
at high risk for poor outcomes because of sociodemographic or clinical factors. Whether such programs benefit
low-risk patients with heart failure is unknown.

Contribution
Among 462 patients in 1 staff-model health maintenance
organization who were hospitalized with heart failure,
those randomly assigned to nurse care management had
rates of rehospitalization and death similar to rates in
those who received usual care.

Implications
Care management for heart failure may offer limited benefit for patients with clinical and sociodemographic characteristics that put them at low risk for hospitalization or
death.
–The Editors

Baseline Data Collection

Baseline data, recorded by staff nurses on standardized
forms, included sociodemographic characteristics, selfreported illnesses, medications, and results of standard diagnostic studies and laboratory tests.
Treatment Environment

Before the study, the investigators met with the medical staffs of the 5 participating hospitals to present and
discuss the research protocol, including detailed descriptions of the planned interactions between the nurse care
managers and the medical staff. The medical staffs were
multispecialty groups of 20 to 60 physicians—approximately 480 physicians total. After randomization, all patients continued to receive usual care, including instruction
on diet, drug adherence, physical activity, and response to
changing symptoms.
Intervention

In addition to usual care, patients in the intervention
group received a physician-directed, nurse-managed, homebased program for heart failure developed by the investigators (9). Originally designed for coronary risk factor management, this program was expanded to encompass heart
failure. It incorporated the features of “best practice” designated by Rich (10): coordination of care across disciplines, patient and caregiver education, enhancement of
self-management skills, effective follow-up, and guidelinesbased medications for heart failure. Our system also incorporated the principles of heart failure management developed by the Cardiovascular Nursing Council of the
American Heart Association (11).
The standardized, telephone-mediated intervention included the following elements: initial educational session,
including a videotape; baseline telephone counseling session; nurse-initiated follow-up telephone contacts; pharwww.annals.org

macologic management; and nurse-initiated communication with physicians. The initial 1-hour educational session
with a nurse occurred in the patient’s medical center. Patients received printed educational materials, including
methods for self-monitoring of symptoms, body weight,
and medications; a dietary management workbook; foodfrequency questionnaires; and instructions on how to access emergency care in case symptoms abruptly worsened.
Patients viewed a videotape portraying the treatment process. Two experienced Stanford-based nurse care managers
provided a 45-minute baseline telephone counseling session within 1 week of randomization; subsequent nurse
contacts were tailored to the needs of the individual patients. Nurse-initiated follow-up telephone contacts with
patients during daytime weekday hours were scheduled at
weekly intervals for 6 weeks; biweekly for 8 weeks;
monthly for 3 months; bimonthly for 6 months; and as
needed to monitor patients’ medications, laboratory assessments, symptoms, and other medical problems. We based
pharmacologic management for heart failure on published
treatment guidelines (12, 13). The nurse care managers
obtained permission from physicians to initiate and regulate pharmacologic therapy for heart failure according to
study protocol. Nurse-initiated communication with physicians about patients’ current medical status was maintained and specific management problems were addressed.
Nurse care managers spent an average of 9 hours per patient coordinating the treatment plan with patients and
physicians during the first year. The intervention did not
include consultation with social services to facilitate discharge planning or home visits after discharge.
19 October 2004 Annals of Internal Medicine Volume 141 • Number 8 607
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Measurement

Research staff who were not associated with, and were
blinded to, the intervention conditions measured health
outcomes at 12 months. On the basis of review of the
Kaiser Permanente medical records, project nurses used
standardized forms to record the cause, number, and duration of hospitalizations and emergency department visits
during the 12-month follow-up period. Kaiser Permanente
provided more than 90% of all care. Two cardiologists
who were not associated with implementing the intervention reviewed medical records on deaths, rehospitalizations,
and emergency department visits to determine whether
these events were primarily due to heart failure or due to
other causes. They did not use discharge diagnoses recorded in the medical record to make these judgments.
Rehospitalizations and emergency department visits were
classified as either due to heart failure or due to other
causes; the latter were classified as cardiac or noncardiac.
Outcomes

The primary outcome of the study was the time to first
rehospitalization for heart failure or for any cause. In our
analysis, we treated deaths occurring before rehospitalization as censored data. However, analysis in which we classified deaths occurring before rehospitalization as outcome
events resulted in similar conclusions, primarily because
most observed deaths occurred after a rehospitalization.
Secondary outcomes were the time to a composite outcome of death, rehospitalization, or emergency department
visits for cardiac cause or for any cause, the proportion of
patients receiving recommended pharmacotherapy, and the
rate of outpatient clinic and emergency department visits.
We based the study’s power on a proposed reduction in the
risk for rehospitalization for heart failure from 21% to
13%, corresponding to a number needed to treat for benefit of 12.5. We expected that the actual number needed to
treat for benefit would be less than 12.5.
Statistical Analysis

We evaluated the effect of care management on rehospitalization rates by using Kaplan–Meier survival curves
and Cox proportional hazards regression models. We compared nominal variables by using chi-square tests, ordered
variables by using trend tests, and continuous variables by
using t-tests. The analysis was by intention-to-treat.
Role of the Funding Sources

The National Heart, Lung, and Blood Institute reviewed and financially supported the project but did not
participate in the design, conduct, or reporting of the study
or in the decision to submit the manuscript for publication.

RESULTS
We screened 2786 patients from 5 northern California
hospitals between May 1998 and October 2000. Of these,
70% (1951 patients) were excluded for 1 of the following
608 19 October 2004 Annals of Internal Medicine Volume 141 • Number 8

reasons: 1) clinically significant comorbid condition complicating the interpretation of symptoms of heart failure
during nurses’ periodic telephone contacts, 2) psychosocial
disorders limiting patients’ participation in treatment, or
3) logistic limitations precluding patients’ participation in
a telephone-mediated intervention. The Appendix Table
(available at www.annals.org) contains further details on
study exclusions. Among the 835 medically eligible patients, 55% (462 patients) were randomly assigned to either usual care or nurse-based case management. Thus, we
randomly assigned 16.6% of screened patients: 228 patients to the treatment group and 234 patients to the usual
care group (Figure 1).
No demographic or clinical characteristic statistically
significantly differed by enrollment group (Table 1). The
mean age (⫾SD) of patients was 72 ⫾ 11 years, 62% of
patients were married, and approximately 60% of patients
in both groups received a diagnosis of heart failure before
the index hospitalization. Heart failure severity at baseline
was New York Heart Association (NYHA) class I or II for
215 patients (49%) and NYHA class III or IV for 227
patients (51%). More than half of all patients had hypertension (63%) or coronary artery disease (51%).
During the first year of follow-up, 23 patients (3%)
dropped out of the trial (8 in the treatment group and 15
in the usual care group). Fifty patients (11%) died: 21
(9%) in the treatment group and 29 (12%) in the usual
care group. Of these deaths, 13 of the 21 (62%) in the
treatment group and 23 of 29 (79%) in the usual care
group were due to cardiac causes.
At the end of the first year, half of all patients had
been rehospitalized at least once. A total of 116 of the 228
patients (51%) in the treatment group were rehospitalized,
for a total of 237 rehospitalizations (mean, 1.04; median,
1.0). During the same period, 117 of the 234 patients
(50%) in the usual care group were rehospitalized for a
total of 232 rehospitalizations (mean, 0.99; median, 1.0)
per person per year. Table 2 shows the reasons for all
rehospitalizations and for first rehospitalizations in the first
year. Heart failure was present in 37% of all rehospitalizations in the usual care group and 32% of all rehospitalizations in the intervention group.
In a Cox proportional hazards model, time to first
rehospitalization for heart failure did not statistically significantly differ between patients receiving care management and patients receiving only usual care (proportional
hazard, 0.84 [CI, 0.56 to 1.25]). The number needed to
treat for benefit to prevent 1 hospitalization for heart failure by 1 year was 34.4 (CI, 9.7 to ⬁). The rate of first
rehospitalization for any cause was also similar for the 2
groups (proportional hazard, 0.98 [CI, 0.76 to 1.27]) (Figure 2 and Table 3).
We also used the Cox proportional hazards model to
evaluate the combined end point of rehospitalization, emergency department visit, or death. One hundred twenty-six of
228 patients (55%) in the care management group made 1 or
www.annals.org
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Figure 1. Patient flow.

*Four patients declined to participate and 4 dropped out for medical reasons. †Eight patients declined to participate and 7 dropped out for medical
reasons.

more emergency department visits for any cause compared
with 132 of the 234 patients (56%) in the usual care group.
The mean number of emergency department visits in the
treatment and usual care groups during the first year of follow-up was 3.2 (median, 2.0) and 3.5 (median, 2.0), respectively. The rates of combined cardiac end points (proportional
hazard, 0.85 [CI, 0.64 to 1.14]) and combined end points for
any cause were similar for the 2 groups (Figure 3 and Table
3). The site by treatment interactions were not statistically
significant for any study outcome (P ⬎ 0.2 for first rehospitalization for heart failure, first rehospitalization for any cause,
first combined cardiac end point, and first combined end
point for any cause).
In the first year, patients in both groups had an average of 3 cardiology outpatient visits, 6 internal medicine
visits, and 4 non–internal medicine visits.
A high proportion of patients in both groups received
recommended pharmacotherapy (12, 13) for systolic dysfunction, defined as a left ventricular ejection fraction less
than 0.40. Among such patients, the proportion receiving
angiotensin-converting enzyme inhibitors or angiotensinreceptor blockers was slightly higher in the treatment
group than in the usual care group (90% vs. 75%; difference not statistically significant). At 12 months, the proportion of patients receiving angiotensin-converting enzyme inhibitors or angiotensin-receptor blockers was 90%
in the treatment group and 88% in the usual care group.
Among patients with systolic dysfunction in the treatment
and usual care groups, a similar pattern of drug administration was found for ␤-blockers: At baseline, the rate was
www.annals.org

38% and 32%, respectively, and at 12 months, the rate was
50% and 46%, respectively. No statistically significant
between-group differences in the use of angiotensin-converting enzyme inhibitors, angiotensin-receptor blockers,
␤-blockers, diuretics, or digitalis were noted at any time.

DISCUSSION
To our knowledge, our study is the largest randomized
clinical trial to date that has evaluated specialized care
management for patients discharged after hospitalization
for heart failure. We found no statistically significant differences between usual care alone and usual care
supplemented with nurse care management in the rate of
rehospitalizations or in the combined outcome of rehospitalization, emergency department visit, or death. In contrast, other studies of nurse care management have shown
large differences in rehospitalization rates (6, 13–16). The
discrepancy in findings probably reflects the sociodemographic and medical attributes of the study sample and the
scope and quality of the health care services in which the
supplemental nurse care management was embedded.
Clinical trials designed to evaluate the efficacy of nurse
care management for heart failure usually target high-risk
patients who are most likely to benefit from the intervention (6, 14 –18). We designed our trial to evaluate the
effectiveness of a similar intervention in a sample of HMO
enrollees who were eligible to participate in a telephonemediated intervention. Kaiser Permanente provides medical care to nearly one third of insured northern California
19 October 2004 Annals of Internal Medicine Volume 141 • Number 8 609
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Table 1. Demographic and Medical Characteristics of Participants*
Characteristic

Treatment Group, n (%)

Usual Care Group, n (%)

All Patients, n

Age
⬍60 y
60–70 y
70–80 y
⬎80 y

35 (15)
52 (22)
92 (40)
49 (21)

32 (14)
55 (24)
86 (37)
61 (26)

67
107
178
110

Sex
Female
Male

119 (52)
109 (48)

107 (45)
127 (54)

226
236

Race or ethnicity
American Indian
Asian
Black
White
Hispanic

1 (0)
9 (4)
4 (2)
13 (5)
195 (86)
7 (3)

3 (1)
18 (8)
4 (2)
14 (6)
191 (82)
7 (3)

4
27
8
27
386
14

Marital status
Separated, divorced, or single
Married
Widowed

36 (16)
141 (62)
51 (22)

32 (14)
151 (64)
51 (22)

68
292
102

Education level
College graduate or more
High school or less
Unknown

123 (54)
81 (36)
24 (11)

144 (62)
75 (32)
15 (6)

267
156
39

Heart failure history
Previous diagnosis of heart failure
Baseline NYHA class I–II
Baseline NYHA class III–IV

136 (60)
103 (50)
103 (50)

135 (58)
112 (50)
113 (50)

271
215
216

Cause of heart failure
Coronary disease
Hypertension
Valvular disease
Unknown

118 (52)
147 (64)
36 (16)
47 (21)

117 (50)
143 (61)
45 (19)
38 (17)

235
290
81
85

Symptoms before hospitalization
Angina
Atypical chest pain
Exertional shortness of breath
Cough
Paroxysmal nocturnal dyspnea
Peripheral edema
Orthopnea

43 (19)
54 (24)
200 (88)
129 (57)
126 (55)
154 (68)
152 (67)

47 (20)
54 (23)
214 (91)
131 (56)
131 (56)
146 (62)
157 (67)

90
108
414
260
257
300
309

Other medical conditions
COPD
Stroke
Type 1 diabetes
Type 2 diabetes
Hypertension
Renal insufficiency (serum creatinine level
⬎13.26 mol/L [⬎1.5 mg/dL])

38 (17)
44 (19)
16 (7)
58 (25)
154 (68)
35 (15)

42 (18)
49 (21)
15 (6)
65 (28)
148 (63)
35 (15)

80
93
31
123
302
70

All

228 (100)

234 (100)

462

* COPD ⫽ chronic obstructive pulmonary disease; NYHA ⫽ New York Heart Association.

residents, and the 5 medical centers participating in our
study are generally representative of the 18 Kaiser Permanente facilities in the northern California region.
We included patients who were hospitalized for treatment of new-onset heart failure and those hospitalized for
exacerbation of preexisting heart failure. We designed our
clinical definition of heart failure to identify not only pa610 19 October 2004 Annals of Internal Medicine Volume 141 • Number 8

tients with depressed left ventricular systolic function but
also those with preserved left ventricular systolic function.
The latter group, which has been underrepresented in clinical trials of heart failure, included more than half of all
patients in our study in whom left ventricular function was
measured. Other community-based studies of heart failure
have also found a high proportion of patients with prewww.annals.org
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Table 2. Reasons for Rehospitalization
Reason

Intervention
All Hospitalizations, n (%)

Cardiac
Heart failure
Ischemic heart
disease*
Other cardiac disease
Cardiac arrhythmia
Noncardiac
Other diseases
Renal or metabolic
disorder
Infectious disease
Vascular disease†
Total, n‡

Usual Care

First Hospitalization, n (%)

All Hospitalizations, n (%)

First Hospitalization, n (%)

76 (32)

38 (33)

86 (37)

43 (37)

48 (20)
29 (12)
26 (11)

22 (19)
18 (16)
15 (13)

42 (18)
27 (12)
22 (9)

19 (16)
14 (12)
14 (12)

77 (32)

32 (28)

97 (42)

48 (41)

29 (12)
29 (12)
24 (10)

18 (16)
13 (11)
11 (9)

31 (13)
31 (13)
8 (3)

13 (11)
15 (13)
2 (2)

237

116

232

117

* Myocardial infarction, unstable angina, and coronary revascularization.
† Peripheral or cerebrovascular.
‡ Totals do not sum to 100% since patients could have more than 1 cause of hospitalization.

served left ventricular function (19). Recent studies have
demonstrated that the prognosis for patients with the clinical syndrome of heart failure is similar for both of these
patient subgroups (20). Management guidelines for heart
failure have only recently begun to address the needs of
patients with preserved left ventricular function (21).
We did not select patients on the basis of factors
known to influence the risk for rehospitalization for heart
failure, such as older age, history of hospitalization for
heart failure, or the NYHA class of heart failure at baseline.
Most previous studies of care management have selected
patients with a high risk for readmission for heart failure,
including 1 or more previous hospitalizations for heart failure. The study by Kasper and colleagues (22) included
patients with adverse hemodynamic status, as well as
adverse clinical characteristics, and the study by Rich
and colleagues (6) included patients with 4 or more hospitalizations for any reason in the preceding 5 years, representing the sickest segment of the screened population. In
contrast, patients enrolled in our study represent a substantially healthier segment of the screened population.
The degree of heart failure in our patients was less
than that of other studies of specialized management. Only
49% of patients in our study were classified as NYHA class
III or IV at baseline compared with 97% in the study by
Riegel and colleagues (18). In our study, the proportion of
patients with a history of heart failure before the index

hospitalization was smaller than in Rich and colleagues’
study (60% vs. 77%). The 1-year mortality of 11% in our
study contrasts with the 30% 1-year mortality reported by
Stuart and colleagues (15), and values of 1-year mortality
in previous studies of specialized management for heart
failure range from 25% to 60% (23, 24).
Patients with heart failure are often elderly, indigent,
and socially isolated; these factors may limit their access
to health care and leave them underserved (25). These conditions leave much room for supplemental health care
management to produce an incremental health benefit. In
contrast, the patients in our study had ready access to highquality health care, and they used it extensively. Therefore,
they had less need for supplemental medical management.
The results of our study are consistent with the view of
Riegel and colleagues (26) that a specialized program for
patients with mild heart failure may increase health costs
without substantially improving clinical outcomes, such as
rehospitalization. The health care management system used
in our study has been shown to improve health outcomes
in populations exhibiting more severe health problems (9).
This evidence lends further support that severity of health
status is the primary differentiating factor in our study.
Clinical trials of disease management for heart failure
have often considered only rehospitalizations due to heart
failure (16) rather than all-cause rehospitalizations or
death. In the study by Rich and colleagues (6), readmis-

Table 3. Survival Free of Rehospitalization or Combined End Point of Death, Rehospitalization, or Emergency Department Visit
Analysis

Outcome

Rehospitalization

Time
Time
Time
Time

Combined end point

to
to
to
to

first
first
first
first

rehospitalization for heart failure
rehospitalization for any cause
cardiac combined end point
combined end point for any cause

Proportional Hazard (95% CI)*

P Value

0.84 (0.56–1.25)
0.98 (0.76–1.27)
0.85 (0.64–1.14)
0.87 (0.69–1.08)

⬎0.2
⬎0.2
⬎0.2
⬎0.2

*All proportional hazards were adjusted for site and site by treatment interaction by using variable-centered Cox proportional hazards regression.
www.annals.org
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Figure 2. Proportion of patients free from rehospitalization for
heart failure or for any cause by treatment group.

sions for heart failure were statistically significantly less frequent in the treatment group than in the control group. In
contrast, readmissions for reasons other than heart failure
were not statistically significantly different between the 2
groups, in accord with our results. A unique feature of our
study was the use of a composite outcome measure that
consisted of death, rehospitalizations, and emergency department visits due to any cause. In most studies, more
than half of patients are rehospitalized for heart failure
alone in the 6 months after hospital discharge (24). We
found that only half of the patients were rehospitalized for
all causes, including heart failure in the 12 months after
enrollment. Moreover, only 35% of all rehospitalizations
in our study were for heart failure. Krumholz and colleagues (3) found that heart failure accounted for only 18%
of rehospitalizations for heart failure. The Digitalis Study
Figure 3. Proportion of patients free from the combined end
point of death, rehospitalization, or emergency department visit
for cardiac causes or for any cause by treatment group.

(27) showed that most rehospitalizations were for acute
vascular events, including acute myocardial infarction, unstable angina, coronary revascularization, and stroke, rather
than for heart failure exacerbation. Thus, as in our study,
patients with heart failure are often hospitalized for reasons
other than heart failure. Moreover, treatments for heart
failure may weakly influence acute vascular events, such as
acute myocardial infarction and stroke resulting from progressive atherosclerotic disease.
The factors that influence emergency department visits
and rehospitalizations are often complex and reflect the
adequacy of social support, communication with the primary physician, and arrangements for transportation (28).
Most emergency department visits and rehospitalizations
in our study were for treatment of comorbid conditions,
such as acute coronary syndromes, pulmonary infections,
and other intercurrent illnesses. Many decisions on these
emergency department visits were made at night and on
weekends, when the nurse care managers were not available.
Although nurse care management did not statistically
significantly reduce the rate of rehospitalization compared
with the Kaiser Permanente HMO–treated group, its potential value in non-HMO settings should not be diminished. Organizations such as Kaiser Permanente that successfully implement evidence-based medicine are likely to
achieve superior medical outcomes for various chronic
medical conditions (29). Resources required to enhance the
management of chronic diseases include a clinical information system, a supportive clinical and administrative leadership, and a group culture that promotes quality improvement (30, 31). In our study, a high proportion of patients
receiving usual care achieved benchmarks for pharmacotherapy established by national experts (12, 13), leaving
little room for improvement by specialized management.
The high frequency of all kinds of follow-up clinic visits,
13 visits in the 12 months after hospitalization, also attests
to the intensity of usual care provided in the participating
Kaiser Permanente medical centers. The usual care provided by other health care organizations may be far less
standardized or intensive than that provided by Kaiser Permanente.
The results of our study suggest that the benefits of
specialized health care programs for heart failure that target
the elderly, the underserved, and those with advanced heart
failure may not be generalizable to low-risk patients, especially in medical settings, such as HMOs, that promote
systematic care for heart failure.
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Appendix Table. Reasons for Exclusion

Current Author Addresses: Drs. DeBusk, Cher, and West, Ms. HousPatients, n (%)

Category
Medical comorbid condition
Renal failure
Severe pulmonary disease
Valve disease
Other comorbid condition
Myocardial obstructive disease
Cardiac surgery scheduled
Total

795 (41)
245 (31)
173 (22)
138 (17)
124 (16)
64 (8)
51 (6)
795 (100)

Psychosocial disorders
Cognitive disorders
Other psychosocial problems
Substance abuse
Psychiatric problems
Total

635 (32)
287 (45)
231 (37)
91 (14)
26 (4)
635 (100)

Logistic limitations
Discharge to skilled-nursing facility
Language barrier
Participating in existing heart failure
program
Leaving area or no telephone available
Total

521 (27)
267 (51)
145 (28)

Total

W-120 19 October 2004

ton Miller, and Ms. Parker: Stanford University School of Medicine, 780
Welch Road, #106, Stanford, CA 94304-5735.
Dr. Bandura: Stanford University, Psychology Building 420, Room 134,
Stanford, CA 94305.
Dr. Chmura Kraemer: PBS building #C305, Stanford, CA 94305.
Dr. Fowler: Stanford University Hospital, CVRB Sec Floor South, Stanford, CA 94305.
Dr. Greenwald: 555 Castro Street, Mountain View, CA 94041.

81 (16)
28 (5)
521 (100)
1951 (100)

Annals of Internal Medicine Volume 141 • Number 8

www.annals.org

