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Background: Case management is believed to pro-
mote continuity of care and decrease hospitalization
rates, although few controlled trials have tested this ap-
proach.

Objective: To assess the effectiveness of a standardized
telephonic case-management intervention in decreasing
resource use in patients with chronic heart failure.

Methods: A randomized controlled clinical trial was used
to assess the effect of telephonic case management on re-
source use. Patients were identified at hospitalization and
assigned to receive 6 months of intervention (n=130) or
usual care (n=228) based on the group to which their
physician was randomized. Hospitalization rates, re-
admission rates, hospital days, days to first rehospital-
ization, multiple readmissions, emergency department
visits, inpatient costs, outpatient resource use, and pa-
tient satisfaction were measured at 3 and 6 months.

Results: The heart failure hospitalization rate was 45.7%
lower in the intervention group at 3 months (P=.03) and
47.8% lower at 6 months (P=.01). Heart failure hospital
days (P=.03) and multiple readmissions (P=.03) were
significantly lower in the intervention group at 6 months.
Inpatient heart failure costs were 45.5% lower at 6 months
(P=.04). A cost saving was realized even after interven-
tion costs were deducted. There was no evidence of cost
shifting to the outpatient setting. Patient satisfaction with
care was higher in the intervention group.

Conclusions: The reduction in hospitalizations, costs,
and other resource use achieved using standardized tele-
phonic case management in the early months after a heart
failure admission is greater than that usually achieved with
pharmaceutical therapy and comparable with other dis-
ease management approaches.
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H EART FAILURE (HF) is an
extremely common dis-
order and one that is as-
sociated with significant
morbidity, mortality, and

cost.1-3 Because of this burden, investiga-
tors are actively exploring ways to im-
prove the outcomes associated with HF.
Pharmaceutical therapy reduces hospital-
ization from 12%4 to 35%,5 depending on
the agent. Higher rates are found when a
combined end point of mortality and re-
hospitalization is used.6,7 In comparison,
in randomized trials of comprehensive dis-
ease management, hospital admission rates
were reduced from 27%8 to 73%,9 with
most interventions demonstrating reduc-
tions in the 40% to 50% range.10 Disease
management approaches shown to be ef-
fective include multidisciplinary disease
management,11 heart failure clinics,12 and
community outreach programs.13 Tele-
phonic case management is another ap-
proach believed to promote continuity of
care and decrease hospitalization rates in

persons with HF. However, few clinical
trials have tested the effectiveness of this
approach,14-16 and only 1 study was con-
ducted among patients with HF.14

Case management has been differen-
tiated into community outreach and tele-
phonic approaches.17 Community out-
reach programs typically involve home
visits by a registered nurse, physician,
and/or pharmacist.13,18 The face-to-face visit
in the patient’s own home is used to evalu-
ate the living situation, physically assess
the patient, and continue patient educa-
tion. In contrast, telephonic methods of
case management often involve a nurse
calling patients after discharge from a hos-
pital to ensure that the treatment plan is
being followed: questions are answered,
early symptoms are addressed, and teach-
ing is continued.19 Telephonic case man-
agement may be particularly challenging
because of the lack of visual cues and the
inability to physically examine the pa-
tient. Therefore, much of the effective-
ness of telephonic case management de-
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pends on the unique abilities and experience of the
provider. A recent editorial on HF home care noted that
“intermediaries [are] step[ping] up to the role of a heart
failure expert, and frankly, some do it well while others
do it not so well . . . there remains too much variabil-
ity.”20 In the present study, care was standardized using
a decision-support software program from Pfizer Inc called
At Home With Heart Failure.21

The primary aim of our study was to assess the ef-
fectiveness of a standardized telephonic nurse case-
management intervention in decreasing resource use in
patients with chronic HF. A randomized controlled clini-
cal trial was conducted to test the primary hypothesis that
HF hospitalization rates would be lower in the interven-
tion group than in the “usual-care” control group. Sec-
ondary hypotheses were that the following would be

PATIENTS AND METHODS

STUDY SAMPLE

Although it was the physicians who were randomized, pa-
tients were the unit of analysis for this study. It was not fea-
sible to randomize patients in the same physician practice
to different groups because of the possibility that the phy-
sicians would modify care in the control group to mimic as-
pects of the intervention. Physicians known to admit patients
with HF were matched by specialty (eg, cardiology or inter-
nal medicine), practice size (number of physicians within a
singleprovidersite),andnumberofHFadmissionsintheprior
year. After matching, physicians were randomly assigned to
the intervention or usual-care control group. All physicians
withina singleprovider sitewereassigned to the samegroup.
A total of 281 physicians were randomized. Physicians were
not informed of the group to which they were assigned.

A 40% decrease in the HF hospitalization rate was
anticipated based on prior studies.10 Assuming a power of
0.80, a 2-tailed � of .05, and a small to moderate effect size
(Cohen d=.33), we required 290 patients (145 per group)
to detect a difference of 40% in HF hospitalization rates. A
larger sample size would have been needed to detect differ-
ences in outpatient resource use,15,16 but this outcome was
not the focus of the analysis.

After institutional review board approval was ob-
tained, bilingual nurse research associates screened patients
hospitalized at 2 Southern California hospitals to determine
eligibility. Included were patients with a confirmed clinical
diagnosis of HF as the primary reason for their hospital visit
and those who spoke either English or Spanish. Excluded
were patients with cognitive impairment or psychiatric ill-
ness, severe renal failure requiring dialysis, terminal dis-
ease (eg, cancer and/or acquired immunodeficiency syn-
drome), discharge to a long-term care facility, or previous
enrollment in an HF disease management program. Ap-
proximately 1145 patients were screened and 573 (50%) of
these met eligibility criteria. Of these eligible subjects, 358
(62%) were included in this study. The rest declined par-
ticipation (n=148), were under the care of a physician who
refused the intervention (n=29), withdrew during the course
of the study (n=28), or were dropped for reasons such as
having moved out of the country (n=10).

INTERVENTION

After obtaining informed consent, telephonic case man-
agement by a registered nurse was provided using a decision-
support software program developed by Pfizer Inc.21 The
software program was designed to emphasize those fac-
tors previously shown to predict hospitalization in per-
sons with HF (ie, poor adherence to medication regimens
and diet recommendations and lack of knowledge of the signs

and symptoms of worsening illness).22 The software pro-
gram uses automated tools for setting priorities for patient
education, data collection, and documentation. Important
clinical information is organized within the program to fa-
cilitate patient care by the case managers (Figure). Best
practices—derived from published guidelines, prior re-
search, and input from experts—are supported by the pro-
gram.23,24 The software was refined after exploring the needs
of patients with HF, their caregivers, and case managers. An
advisory board of cardiologists, primary care physicians,
and case managers provided critical feedback throughout
the process of software development.

In this study, the intervention group (n=130) was tele-
phoned within 5 days after hospital discharge and there-
after at a frequency guided by the software and case man-
ager judgment based on patient symptoms, knowledge, and
needs. For example, a patient reporting sudden weight gain
would receive a follow-up telephone call the following day
to evaluate the response to suggested interventions and to
closely monitor the signs and symptoms of fluid reten-
tion. Patients exhibiting shortness of breath often received
an additional telephone call on the same day to ensure that
physician contact had been made and that his or her instruc-
tions were understood by the patient. When access to pre-
scribed medications was identified as a problem, frequent
telephone calls were often necessary to arrange for a supply
of medications.

Patients received an average of 17 phone calls at de-
creasing levels of intensity, length, and frequency over the
6-month follow-up period (median, 14 phone calls; inter-
quartile range, 11-22 phone calls). Each patient was esti-
mated to have received 16 hours of a case manager’s time over-
all. Time not spent directly with patients was used in speaking
with family members, consulting with community agen-
cies and other professionals (eg, physicians, dietitians, so-
cial workers, and physical therapists), preparing reports for
physicians, and researching drugs, diets, and information
requested by patients. Printed educational material was
mailed to patients monthly. Physicians were sent auto-
mated reports produced by the software that updated them
on patient progress and were telephoned by the case man-
agers as needed. Guidelines for the treatment of systolic
HF23 were distributed to physicians with their first notifi-
cation of patient progress. Care for patients in the usual-
care control group (n=228) was not standardized, and no
formal telephonic case-management program was in ex-
istence at these institutions. These patients presumably re-
ceived some education regarding HF management prior to
hospital discharge.

OUTCOME MEASUREMENT

Demographic (eg, age, sex, primary language, marital sta-
tus) and clinical data (eg, HF type) were collected from the
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decreased: all-cause hospitalization, readmission rates
(for HF and all causes), average number of hospital
days (for HF and all causes), and inpatient HF costs at 3
and 6 months. Days to first rehospitalization, multiple re-
admissions (ie, �1) for any cause, and outpatient re-
source use (ie, emergency department and urgent care
visits for any cause and/or physician office visits) were
evaluated at 6 months. Outpatient resource use was as-

sessed to determine if shifting of costs from inpatient to
outpatient care occurred. Patient satisfaction was as-
sessed at 6 months.

RESULTS

After randomization, physician agreement to partici-
pate was sought, but not all physicians were willing to

medical record at the time of index hospitalization. Func-
tional status was measured using the New York Heart As-
sociation (NYHA) classification system. Few patients had
physician documentation of NYHA class, so a single mas-
ter’s-prepared nurse practitioner rated NYHA class on ev-
ery patient based on information available in the hospital
record. Functional status was also assessed using the Spe-
cific Activity Scale.25 Comorbidity was measured using the
interview format of the Charlson Index.26 Severity of illness
during the index hospitalization was assessed using the re-
fined diagnostic-related grouping technique from 3M (St Paul,
Minn). Baseline drug therapy was obtained from the index
hospitalization medical record. Subsequent drug therapy was
obtained by self-report at 3- and 6-month intervals.

Data on acute care resource use (ie, hospitalization
rates, readmission rates, hospital days, days to first rehos-
pitalization, total number of readmissions, and HF costs)
were gathered from automated financial records at 3 and
6 months following discharge from the hospital for the in-
dex admission. Any out-of-system inpatient resource use
was identified by patient self-report at 3 and 6 months. Acute
care costs were measured using a combination of direct and
indirect costs, which were obtained from the hospital’s au-
tomated financial records using Eclipsys (formerly Tran-
sition Systems Inc), Atlanta, Ga. Direct costs reflect the cost
of providing care, while indirect costs reflect overhead.

Six months after the index admission, nurse research
associates visited physicians’ offices to abstract records to ob-
tain information on outpatient resource use measured as the
number of physician office visits, emergency department and
urgent care visits, and outpatient cardiac tests. A survey mea-
suring satisfaction with care was administered to patients by
telephone at 6 months. The survey contained 5 questions
addressing, respectively, (1) current treatment, (2) conve-
nience of health care, (3) patient education, (4) medication
schedule, and (5) the care from the physician.

The cost of the intervention was calculated using es-
timates of the time required for case manager training and
patient care. The nurses received 10 days of intense train-
ing and continuing mentoring in case management there-
after (ie, 15 one-hour sessions); a total of 95 hours of train-
ing was provided each case manager. Each patient was
estimated to require approximately 16 hours of a case man-
ager’s time over the 6-month period. An hourly rate of
$22.66 plus 17% of that figure for employee benefits was
used in the calculations based on mid-range salary rates dur-
ing the study period.

STATISTICAL ANALYSIS

The intervention and usual-care control groups were as-
sessed for balance on demographic and clinical character-
istics at baseline. The effectiveness of the intervention was
assessed by comparing outcomes between the interven-

tion and usual-care control groups at 3 and 6 months fol-
lowing discharge from the index hospitalization. Analyses
were performed using SPSS statistical software, version 7.5
(SPSS Inc, Chicago, Ill). A P value less than .05 was pre-
determined as indicating a statistically significant differ-
ence between the groups. Covariates were used in the analy-
ses if group differences were evident at baseline and there
was a plausible association with the outcome variables. Cost
analyses were conducted using logarithmically trans-
formed data because of the severe positive skewness caused
by multiple zeros. Descriptive statistics for the untrans-
formed cost data are reported.

Investigators routinely report both hospitalization rates
and readmission rates in the literature. Thus, both are in-
cluded here. Unadjusted hospitalization rates represent the
mean number of hospitalizations per patient and are cal-
culated as the number of hospitalizations for the sample
within 3 and 6 months of index hospital discharge di-
vided by the full sample size, regardless of whether a re-
admission occurred.11-13,27,28 Unadjusted readmission rates
reflect the proportion of the sample admitted at least once
during the study period.22 Unadjusted readmission rates were
calculated as the percentage of patients readmitted to the
hospital after the index admission.

To test the primary hypothesis of group differences
in HF hospitalization rates, the number of hospitaliza-
tions per patient within 3 or 6 months of index discharge
was analyzed by analysis of covariance. Readmission rates
were analyzed using multiple logistic regression. The log
odds of the probability of being readmitted at least once
within 3 or 6 months of index discharge was modeled as a
linear function of the intervention group after adjusting for
the covariates. Multiple linear regression models were used
to analyze the average number of accumulated hospital days
(for HF and all causes) and inpatient HF costs during the
3- and 6-month follow-up. The mean number of days be-
tween index hospital discharge and the first rehospitaliza-
tion was compared using analysis of covariance. The rate
of multiple readmission during the 6-month study period
was calculated as the percentage of patients admitted more
than once and tested for group differences using logistic
regression. Group differences in the rate of emergency de-
partment and physician office visits during the 6-month
study period were tested using logistic regression. Patient
satisfaction was analyzed using multiple linear regression.

All analyses were conducted using 2 covariates on
which the groups differed at baseline in spite of random-
ization: �-blocker use and chronic lung disease. In no analy-
sis was either covariate significant. Correlations between
the covariates and the outcomes were typically in the .02
to .04 range; none was higher than .09. Therefore, all re-
ported results reflect group differences without adjust-
ment for covariates, although results with covariates are
shown in Table 1.
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allow their patients to be approached. A final sample of
358 patients (130 intervention and 228 control) was used
for the analysis of acute care resource use. However, data
on outpatient resource use and satisfaction were only avail-
able on a subsample of 242 patients who were divided
between the intervention (n=130) and control (n=112)
groups. The only significant difference between the sub-
sample of 242 and the 116 on whom outpatient re-
source data use were not available was primary lan-
guage; more patients whose primary language was Spanish
were in the sample of 116 than in the 242 on whom out-
patient resource use data were available. All 358 pa-
tients were drawn from the a priori randomization of phy-
sicians to the intervention or control group.

PATIENT CHARACTERISTICS

The overall sample was elderly (mean±SD age, 72±12
years), almost equally divided by sex (51% female), pre-
dominantly unmarried (56% widowed, single, or di-
vorced) (Table 2), and functionally compromised (97%
were NYHA class III or IV) (Table 3). The only signifi-
cant differences between the groups on demographic or
clinical descriptors were a higher use of �-blockers and

a lower incidence of chronic lung disease in the inter-
vention group.

PRIMARY ANALYSIS

Heart failure hospitalization rates were 45.7% lower in
the intervention group than in the usual-care control
group at 3 months (P=.03). At 6 months, HF hospital-
ization rates were 47.8% lower in the intervention group
than in the control group (P=.01) (Table 1).

SECONDARY ANALYSES

Acute care resource use was consistently lower in the
intervention group than in the usual-care control group
at 3 and 6 months. All-cause hospitalization rates
dropped 25.6% at 3 months and stayed 28.2% lower in
the intervention group at 6 months (P=.03). Heart fail-
ure readmission rates (ie, the percentage of patients ad-
mitted at least once during the study period) were 36%
lower in the intervention group at 3 and 6 months, but
reached statistical significance only at 6 months. All-
cause readmission rates were not significantly different
at either 3 or 6 months. The average number of days
spent in the hospital for HF was 46% lower at both 3
and 6 months, although only the 6-month difference
reached statistical significance. The number of all-cause
days in the hospital was 27% lower at 3 months and
28% lower at 6 months in the intervention group, but
not significantly different between the groups. Inpa-
tient costs for HF admissions were 35% lower at 3
months and 45.5% lower at 6 months, but the differ-
ence between groups only reached statistical signifi-
cance at 6 months.

The mean time from index hospital discharge to re-
hospitalization was longer in the intervention group but
not significantly different between the groups (Table 1).
The percentage of patients experiencing multiple re-
admissions (2 or more during the 6-month period) was
43% lower in the intervention group and significantly dif-
ferent between the groups. There were no significant dif-
ferences between the groups in the number of outpatient
resources used (ie, physician office visits and/or emer-
gency department visits) during the 6-month period.

Patient satisfaction information was available from
only 184 of the 242 patients we attempted to survey. The
others were traveling, in the hospital, living in an ex-
tended care facility, or dead. There were no significant
demographic or clinical differences between the pa-
tients who responded to the survey and those who were
unavailable. Patient satisfaction was significantly higher
among persons assigned to the intervention group than
among those in the usual-care control group.

The intervention was calculated to cost $443 per pa-
tient, if the cost of training is included. If each case man-
ager carries 130 patients per year (2080 working hours
in the year/16 hours per patient=130 patients per year),
the cost of a 16-hour intervention provided over 6 months
is $424 per patient. When training costs were divided
among 130 patients, an estimated $19 of training costs
was added to each patient to produce the $443 per pa-
tient estimate.

Is Patient Report of 
Medications and Other 
Orders Consistent With 

Physician Referral?

Assess
Health Status
Hospitalization Status
Patient/Caregiver Education
Compliance

Yes

Assign Case-Management Level 
per Algorithm

Develop Care Plan
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Implement “Follow-up Assessment”
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Telephonic case management was standardized using a computer software
program21 developed by Pfizer Inc, New York, NY, in which patients were
comprehensively assessed and managed. The frequency of subsequent
phone calls was determined by the case-management level assigned by the
nurse. Calls emphasized monitoring and patient education. Physicians were
kept informed through written reports and by telephone if necessary.
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COMMENT

Patients with HF who regularly received standardized tele-
phone calls from a registered nurse case manager re-
quired significantly fewer resources over the 6 months
of study than patients receiving usual care. Experts ar-
gue that the key to a successful HF program is access to
and continuity of care.10,24,29 The results of this trial sup-
port that theory.

Significant cost savings were demonstrated with this
intervention. The cost of acute care for each patient in
the usual-care group was $2186, on average, but the av-
erage cost per patient in the intervention group was only
$1192. This difference computes to about $1000 less per
patient over the 6 months of the study compared with
those in the usual-care control group. This savings is more
than double the estimated $443 cost per patient for the
6-month case-management intervention.

Although pharmaceutical therapy is the mainstay of
HF care, its ability to limit acute care resource use and
decrease costs is rarely as potent as that of disease man-
agement. For example, the angiotensin-converting en-
zyme inhibitor ramipril decreased HF hospitalizations
only 12%.4 Captopril reduced HF admissions by 22% in
the SAVE trial.30 Hospitalization for worsening HF was
23% lower in patients treated with digoxin than in those
given placebo in the DIG trial.31 Bisoprolol decreased the
HF hospitalization rate by 32% in the CIBIS II study.32 In

the RALES trial, treatment with spironolactone de-
creased the frequency of HF hospitalization 35% in com-
parison with placebo.5 Disease management may have
superior outcomes because the disease management pro-
viders typically emphasize the importance of medication
compliance, help patients design dosing systems and
ways to remember their scheduled medications, and
“problem-solve” medication adverse effects. In this way,
disease management augments the effectiveness of phar-
maceutical therapy.

Surprisingly, few other investigators have scientifi-
cally tested an intervention of this style with a chroni-
cally ill patient population, although telephonic case man-
agement is used widely in disease management programs
across the country.33 We identified 3 controlled clinical

Table 2. Demographic Profile of the 358 Study Participants

Variable
Intervention Group

(n = 130)

Usual-Care
Control Group

(n = 228)

Age, mean ± SD, y 72.52 ± 13.05 74.63 ± 12
Female sex, No. (%) 60 (46.2) 123 (53.9)
Married, No. (%) 58 (44.6) 101 (44.3)
Primary language, No. (%)

English 91 (70.0) 168 (73.7)
Spanish 35 (26.9) 58 (25.4)

Table 1. Acute Care Resource Use in Patients Receiving the Case-Management Intervention
Compared With Those Receiving Usual Care

Variable
Intervention Group*

(n = 130)

Usual-Care
Control Group*

(n = 228) % Change

P Value

Without Covariates With Covariates†

Heart failure (HF) hospitalization rate
At 3 mo 0.17 ± 0.43 0.31 ± 0.64 −45.7 .03 .03
At 6 mo 0.21 ± 0.5 0.41 ± 0.77 −47.8 .01 .02

All-cause hospitalization rate
At 3 mo 0.45 ± 0.73 0.61 ± 0.88 −25.6 .09 .25
At 6 mo 0.62 ± 0.88 0.87 ± 1.1 −28.2 .03 .11

HF readmission rate
At 3 mo 14.6 22.8 −36 .06 .06
At 6 mo 17.7 27.6 −35.9 .04 .06

All-cause readmission rate
At 3 mo 33.8 41.2 −18 .17 .40
At 6 mo 43.1 50.0 −13.8 .21 .49

HF hospital days
At 3 mo 0.85 ± 2.3 1.6 ± 3.9 −45.9 .054 .56
At 6 mo 1.1 ± 3.1 2.1 ± 4.6 −46.4 .03 .05

All-cause hospital days
At 3 mo 2.6 ± 4.95 3.5 ± 7.2 −27 .19 .35
At 6 mo 3.5 ± 6.6 4.8 ± 8.3 −28 .11 .23

Inpatient HF costs, $
At 3 mo 981 ± 3514 1509 ± 4502 −35 .07 .07
At 6 mo 1192 ± 3674 2186 ± 6729 −45.5 .04 .07

Mean time to rehospitalization at 6 mo, d 128.5 ± 68.6 115.7 ± 72.5 −11 .10 .32
Multiple readmissions at 6 mo 13.1 22.8 −43 .03 .07
Emergency department visits at 6 mo 0.14 ± 0.45 0.11 ± 0.34 +27 .58 .58
Physician office visits at 6 mo 5.63 ± 3.6 6.17 ± 4.87 −7.3 .33 .75
Patient satisfaction at 6 mo‡ 22.88 ± 2.85 21.66 ± 3.44 +5.6 .01 .01

*Data are given as mean ± SD or percentage.
†Analyses were conducted with and without 2 covariates (�-blocker use and chronic lung disease).
‡Patient satisfaction was measured as points.
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trials in which the intervention was delivered almost en-
tirely by telephone, but only 1 of these was conducted
with HF patients.14-16 Wasson and colleagues15 demon-
strated a significant 19% reduction in scheduled and un-
scheduled clinic visits, 28% fewer days in the hospital,
and 28% lower cost among chronically ill patients called

an average of 8 times over a 2-year period. Patient satis-
faction increased significantly. Infante-Rivard and col-
leagues16 lowered outpatient physician office visits 15%
in an elderly group who were provided as many as six
30-minute phone calls over a 48-week period, although
the difference between the intervention and control groups

Table 3. Summary of Clinical Characteristics at the Time of Enrollment*

Intervention Group
(n = 130)

Usual-Care Control Group
(n = 228)

Total Sample
(N = 358)

Ventricular dysfunction (n = 265)
Systolic (EF�40%) 53.1 53.8 53.6
Diastolic (EF�50%) 35.4 37.3 36.6
Midrange (EF = 40%-49%) 10.4 7.7 8.7
Mixed 1.0 1.2 1.1

EF, mean ± SD, % (n = 204) 41.91 ± 17.01 43.21 ± 19.07 42.7 ± 18.21
Etiology of HF (n = 353)

Ischemic 55.4 45.3 49
Hypertensive 15.4 23.8 20.7
Valve disease 6.9 11.2 9.6
Other (eg, alcoholic, idiopathic, peripartum) 22.3 19.7 20.7

Discharge medications (n = 332)
Digoxin 62.6 61.7 62.0
ACE inhibitor 60.2 49.8 53.6
�-Blocker† 22.8 13.4 16.9
Calcium channel blocker not approved for HF 8.9 15.3 13.0
Diuretic 90.2 83.7 86.1
Antiarrhythmic 13.8 16.3 15.4

Functional status by NYHA (n = 358)
NYHA class II 2.3 3.6 3.1
NYHA class III 35.9 38.4 37.5
NYHA class IV 61.7 58.0 59.4

Functional status by SAS (n = 242)
Class I 11.5 8.0 9.9
Class II 19.2 17.0 18.2
Class III 53.8 59.8 56.6
Class IV 15.4 15.2 15.3

Comorbidity category (n = 242)
Low 44.6 37.5 41.3
Moderate 35.4 44.6 39.7
High 20.0 17.9 19.0

Major comorbid illnesses (n = 356)
Hypertension 73.1 66.2 68.7
COPD† 24.6 42.0 35.7
CAD 66.9 64.2 65.2
CVA 10.8 9.3 9.8
Diabetes mellitus 43.1 41.6 42.1
PVD 19.2 15.5 16.9
Renal disease without dialysis 32.3 25.7 28.1
Thyroid disease 12.3 17.3 15.4

Severity of illness (n = 351)
Low 11.7 13.9 13.1
Moderate 51.6 49.3 50.1
Major 32.8 32.3 32.5
Severe 3.9 4.5 4.3
Mean severity score 2.29 ± 0.72 2.27 ± 0.75 2.28 ± 0.74

Last serum sodium value, mEq/L (n = 315) 137.27 ± 3.57 137.53 ± 3.79 137.44 ± 3.71
Last serum creatinine value, mg/dL‡ (n = 317) 1.4 ± 0.75 1.4 ± 0.97 1.4 ± 0.90
Atrial fibrillation at discharge (n = 355) 20.8 25.8 23.9
Admission systolic BP, mm Hg (n = 326) 149.3 ± 32.61 143.6 ± 31.93 146.6 ± 32.24
Alive at 6 mo 87.7 86.0 86.6

*Data are given as mean ± SD or percentage. EF indicates ejection fraction; HF, heart failure; ACE, angiotensin-converting enzyme; NYHA, New York Heart
Association; SAS, Specific Activity Scale; COPD, chronic obstructive pulmonary disease; CAD, coronary artery disease; CVA, cerebrovascular accident; PVD,
peripheral vascular disease; and BP, blood pressure.

†P�.05.
‡To convert creatinine to micromoles per liter, multiply by 88.4.
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was not statistically significant. West and colleagues14 pro-
vided a primarily telephonic intervention (a mean of 13.2
calls over a 6-month period) to a group of patients with
HF and significantly reduced physician office visits (car-
diology, 31% lower; general medical, 23% lower), emer-
gency department visits (HF, 67% lower; all-cause vis-
its, 53% lower), and hospitalization rates (HF, 87% lower;
all-cause rates, 74% lower).

Together, these studies suggest that telephonic case
management can significantly decrease physician office
visits, hospital days, emergency department visits, and
rehospitalization rates. The results of this study support
this conclusion, although in this study, emergency de-
partment visits increased—perhaps because patients in
the intervention group sought care early enough to avoid
rehospitalization. The published range of decreases in re-
source use seen in the various trials suggests that some
telephonic case-management interventions are more ef-
fective than others. At this point it is unclear whether in-
tensity of the intervention, standardization of the ap-
proach, patient characteristics such as severity of illness,
or some combination of these factors influences the ef-
fectiveness of the approach. Further research is needed
to identify the best way to implement a telephonic case-
management intervention.

A review of studies in which telephone access was
included as only 1 component of a multifactorial inter-
vention program suggests that treatment intensity is
partially responsible for the effectiveness of this tele-
phonic intervention. Two of 4 HF disease management
programs that included telephone access as a compo-
nent of therapy demonstrated a beneficial effect on
acute care resource use.27,34 The other 2, which demon-
strated no benefit, seem to have offered weak telephone
interventions.35,36 For example, in 1 of these latter stud-
ies, an average of 7.5 follow-up telephone calls were
provided, but each call was an average of only 5.7 min-
utes long.35,36 True case management emphasizing the
essential factors that predict rehospitalization would be
difficult to accomplish in that time. In the other study
that found no beneficial effect, a median of 4 telephone
calls were made over the entire 5-month follow-up
period.35 In contrast, weekly calls were made in the 2 tri-
als in which benefit was found.27,34 In the present trial,
the case managers expended 16 hours over 6 months,
most of which was spent counseling the patients over
the telephone. This observation suggests that the inten-
sity of the intervention is related to its effectiveness.

Standardization of the intervention is another
potentialexplanationoftreatmenteffectiveness.Inthepres-
ent trial, a computer software program was used to stan-
dardize care and documentation. West and colleagues14

also used a method of standardization and also demon-
strated significant reductions in resource use. However,
others who apparently did not standardize the interven-
tion also found a decrease in resource use.15 The fact
that the reductions found with an unstandardized
approach were not as great as those found in the present
study and in the study by West et al14 suggests that stan-
dardization of the content may augment the power of a
telephonic intervention by assuring that essential con-
tent is addressed.

Severity of illness may be another factor influenc-
ing the outcomes achieved with a telephone interven-
tion. In the present study, the vast majority (97%) of the
patients were in NYHA class III or class IV at the time of
enrollment, but most (60%) of those studied by West and
colleagues14 were less symptomatic (ie, classes I and II).
In the study of the intervention that provided only brief
telephone calls (5.7 minutes) and increased resource use
rather than decreased it, many (49%) of the patients were
in class III or class IV.36 This disparity of findings sug-
gests that there may be an interaction between treatment
intensity and illness severity. Previous research testing a
multidisciplinary disease management approach for pa-
tients with HF supports this observation.28 In that study,
a moderately intense intervention increased acute care
resource use in patients with asymptomatic disease
(NYHA class I) but decreased acute care resource use in
those in the early symptomatic (NYHA class II) stages.
Further research is needed to identify the patient popu-
lation expected to benefit most from particular styles and
intensities of disease management approaches.

Limitations of this study may stem from randomiza-
tion of physicians rather than patients, which might have
introduced a sample selection bias. However, the random-
ization strategy yielded 2 groups that were equivalent in
most of the measured variables. Those variables on which
the groups differed were evaluated as potential covariates
and not found to be associated with study outcomes. An-
other limitation is that the sample size was not adequate
to detect differences in outpatient resource use. How-
ever, our concern was the potential for an increase in out-
patient resource use, and no such trend was observed. Phy-
sician blinding may not have been sufficient to prevent bias:
those randomized to the intervention group probably de-
duced it based on receipt of reports and intermittent case
manager calls. It is possible that these physicians deliv-
ered less care or postponed hospitalization in these pa-
tients because of the support from the case managers. This
effect was not unanticipated or undesired clinically, but
it could bias the study results in favor of case manage-
ment. Future studies would be enhanced by careful log-
ging and reporting of actual hours spent per case man-
ager with each patient rather than applying an estimated
average per patient.

In summary, this clinical trial is one of the few
testing a commonly used intervention—telephonic case
management. The results of this study demonstrate that
standardized nurse case management provided to an ill
HF patient population by telephone during the early
months after an HF admission can achieve significant
cost savings, reductions in resource use, and increases in
patient satisfaction. The reduction in resource use seen
in this study is comparable to that observed with other
disease management approaches and greater than that
seen with most pharmaceutical therapy. The effective-
ness of the approach may be a function of the intensity
and focus of the intervention, standardization, patient
characteristics such as illness severity, or an interaction
among these factors. Further research is needed to iden-
tify which of these components is essential and if a
briefer, less intense intervention will be as effective in an
HF patient population.
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