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Despite effective pharmacologic regimens,1,2 con-
gestive heart failure remains a common and debil-
itating illness that has marked deleterious conse-

quences for both the patient3 and the health care system.4

The results of a recent systematic review show that multi-
disciplinary strategies for congestive heart failure are asso-
ciated with a reduction in hospital admissions caused by
heart failure.5 However, it is still unclear which of several
possible formats of multidisciplinary strategies provide
the largest health benefits, whether multidisciplinary
strategies are associated with meaningful reductions in
mortality and whether multidisciplinary clinics are re-
quired in a country like Canada, where access to both
general and specialized medical care is, at least in theory,
unlimited. We therefore sought to compare the impact of
care at a multidisciplinary specialized congestive heart
failure clinic with that of standard care on outcomes in
outpatients with congestive heart failure. 

Methods 

Between January 1998 and January 2000, we recruited patients
seen at the emergency department of or admitted to the Montreal
Heart Institute with a primary diagnosis of congestive heart fail-
ure. The diagnosis required the presence of both signs (at least 1
of tachycardia, gallop rhythm, increased jugular venous pressure
[> 10 cm] or pulmonary crackles) and symptoms (at least 1 of dys-
pnea at rest or minimal effort, paroxysmal nocturnal dyspnea or
orthopnea). Patients also had either radiologic confirmation of
their congestive heart failure or a known impaired left ventricular
ejection fraction (< 45%). Echocardiography was conducted to
document left ventricle function if it had not been performed
within the previous 6 months. At discharge, all consecutive eligi-
ble patients were approached to participate in the study. In order
to maximize the generalizability of the results, exclusion criteria
were kept to a minimum: a primary diagnosis of acute myocardial
infarction, discharge to a chronic care facility, scheduled cardiac
surgery, unwillingness to sign informed consent or to attend the
outpatient clinic, participation in another research trial, or resi-
dence in an outlying area. Eligible patients who agreed to partici-
pate were randomly assigned to the control group or intervention
group using consecutively numbered opaque envelopes that con-
tained a random number generating group assignment. Patients
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Abstract

Background: Although multidisciplinary congestive heart failure
clinics in the United States appear to be effective in reducing
the number of hospital readmissions, it is unclear whether the
same benefit is seen in countries such as Canada, where ac-
cess to both general and specialized medical care is free and
unrestricted. We sought to determine the impact of care at a
multidisciplinary specialized outpatient congestive heart fail-
ure clinic compared with standard care. 

Methods: We randomly assigned 230 eligible patients who had
experienced an acute episode of congestive heart failure to
standard care (n = 115) or follow-up at a multidisciplinary
specialized heart failure outpatient clinic (n = 115). The inter-
vention consisted of a structured outpatient clinic environ-
ment with complete access to cardiologists and allied health
professionals. The primary outcomes were all-cause hospital
admission rates and total number of days in hospital at 6
months. The secondary outcomes were total number of emer-
gency department visits, quality of life and total mortality. 

Results: At 6 months, fewer patients in the intervention group had
required readmission to hospital than patients in the control
group (45 [39%] v. 66 [57%], crude hazard ratio [HR] 0.59,
95% confidence interval [CI] 0.38–0.92. Patients in the inter-
vention group stayed in hospital for 514 days compared with
815 days required by patients in the control group (adjusted
HR 0.56, 95% CI 0.35–0.89). The number of patients seen in
the emergency department and the total number of emergency
department visits were similar in the intervention and control
groups. At 6 months, quality of life, which was self-assessed
using the Minnesota Living with Heart Failure questionnaire,
was unchanged in the control group but improved in the inter-
vention group (p < 0.001). No difference in mortality was ob-
served, with 19 deaths in the control group and 12 in the in-
tervention group (HR 0.61, 95% CI 0.24–1.54).

Interpretation: Compared with usual care, care at a multidiscipli-
nary specialized congestive heart failure outpatient clinic re-
duced the number of hospital readmissions and hospital days
and improved quality of life. When our results are integrated
with those from other, similar trials, multidisciplinary disease
management strategies for congestive heart failure are associ-
ated with clinically worthwhile improvements in survival.
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assigned to the control group received their baseline evaluation at
the time of randomization, and they then received treatment and
appropriate follow-up according to the standards of the attending
physicians (all staff cardiologists of the same university hospital)
but without further direct contact with the research team or the
planned intervention.

Patients in the intervention group were referred to a multidis-
ciplinary specialized heart failure outpatient clinic at the Montreal
Heart Institute, where they were evaluated by the study team
within 2 weeks of hospital discharge. Baseline evaluation included
a patient history and physical examination performed by a cardiol-
ogist specialized in the management of heart failure. Particular at-
tention was paid to possible remediable exacerbating factors. 

The heart failure clinic provided rapid access to expert health
care professionals (cardiologists, clinician nurses, dieticians and
pharmacists, with access to social workers and other medical spe-
cialists as required). At the clinic, the patient could be evaluated
both clinically and paraclinically, receive intravenous diuretics if
required and be observed for up to 5 hours. Additional to these
services, a nurse telephoned all patients in the intervention group
within 72 hours of hospital discharge and then monthly, unless a
problem occurred that required more frequent contact. During
the telephone consultation, the nurse pursued problems as clini-
cally indicated.

After the baseline evaluation, the clinic cardiologists individu-
alized a treatment plan for each patient in the intervention group.
Pharmacologic treatment was designed using clinical experience
and evidence-based guidelines current at the time of the study.
Initiation and titration of angiotensin-converting-enzyme in-
hibitors, β-blockers and spironolactone were individualized to
reach the maximally tolerated dose. Diuretics were titrated ac-
cording to the patient’s response.

One-on-one education of the patient, family members or both
with the study nurse was initiated at the first clinic visit. Patient
education included an explanation of the disease process, the
symptoms and signs of heart failure (including changes in symp-

toms indicative of worsening heart failure), fluid and sodium in-
take restrictions, the importance of daily monitoring of body
weight and action plans to remedy changes in weight, effects of
medications and the importance of compliance, and recommenda-
tions regarding exercise and diet. The advice given was individual-
ized and complimented with a patient diary for daily weight mea-
surement, medication record, clinical notes and appointments,
physical activity recommendations, an education booklet pro-
duced inhouse (“Living with Heart Failure”) and a telephone
number to contact the clinic during business hours. This individu-
alized program of patient education was reinforced at each subse-
quent clinic visit.

Also at baseline, a registered dietician performed individual-
ized dietary assessments, and the study nurse reinforced the di-
etary instructions at subsequent visits. In addition, an analysis of
medications taken by the patient (including over-the-counter
drugs) and possible interactions was done by a hospital pharmacist
with specific recommendations to eliminate unnecessary medica-
tions and simplify the overall regimen. The patient’s knowledge
of prescribed agents was also assessed.

A follow-up plan was developed for each patient that included
monthly visits with both a cardiologist and nurse at the clinic.
The study team was available for ad hoc consultation during nor-
mal working hours. At times of worsening symptoms, patients
were advised to call the clinic nurse. During these telephone calls,
patients were evaluated for any signs of clinical deterioration or
adverse effects of prescribed medication; those requiring medical
assessment were immediately scheduled to see 1 of the clinic car-
diologists, usually on the same day. No explicit criteria for read-
mission to hospital were prespecified, and the decision to request
readmission rested with the cardiologist. If admission was not re-
quired, then follow-up was scheduled, as needed, at the clinic.
Noncardiac medical problems were managed by primary care
physicians outside of the specialized heart failure clinic. 

Most visits occurred at the clinic, but occasionally they took
place at the patient’s home. The intervention continued for 6

Fig. 1: Patient recruitment and follow-up.
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months. No assistance with travel costs or other incentives were
provided for the patients in the intervention group. 

The institution’s ethics review board approved the study, and
written informed consent was obtained from all patients.

The primary hypothesis was that patients randomly selected to
receive care from the multidisciplinary clinic would have lower
all-cause hospital readmission rates and shorter hospital stays over
a 6-month follow-up period than those assigned to usual care. We

selected all-cause hospital readmission rates since it is at least the-
oretically possible that the increased surveillance of the interven-
tion program might reduce the number of hospital admissions
caused by congestive heart failure but increase the rates of hospi-
tal admissions for other causes. Consequently, the primary end-
points were all-cause hospital readmissions and the total number
of associated hospital days. The secondary outcomes measured
were the number of emergency department visits, quality of life
and mortality.

The number of all outpatient medical visits and hospital ad-
missions were obtained through the Quebec government’s admin-
istrative databases, which cover all Quebec residents.

Blinded personnel administered the quality-of-life question-
naire to both groups at baseline and at 6 months using the Min-
nesota Living with Heart Failure questionnaire,6 in which the best
total score is 0 and the worst total score is 105. 

Assuming that the rate of repeat hospital admissions at 6
months would be 40% and that our intervention would reduce
this rate to 20%, we calculated that 107 patients would be needed
for each group (α = 0.05, β = 0.20). To allow for potential loss to
follow-up and hospital admission rates slightly lower than those
predicted, we elected to recruit a total of 230 patients. 

All analyses were based on the intention-to-treat principle.
Univariate analysis of numeric and categoric variables used t
tests and χ2 tests respectively. The number of repeat emergency
department visits and hospital admissions were analyzed assum-
ing a Poisson distribution. Time to first clinical event as a func-
tion of study group assignment was assessed using the Ka-
plan–Meier method7 with statistical significance determined by
the log-rank test.8 The univariate association of baseline charac-
teristics with clinical events was studied by the same technique,
and promising variables (p < 0.20) were entered in a multivariate
Cox proportional hazards model to determine the adjusted risks
of repeat hospital admission and mortality. All statistical tests
were 2-sided.

Results

We recruited 230 patients and randomly assigned 115
into each treatment arm (Fig. 1). There were no losses to
follow-up over the study period. The average age of the
study participants was 69 years, and 72% were men
(Table 1). Coronary artery disease was the primary under-
lying cause of congestive heart failure, with 50% having
experienced myocardial infarction. By study protocol, the
population had symptomatically severe heart failure, with
90% of the patients being in the New York Heart Associ-
ation class III or IV and having radiologic evidence of
acute cardiac decompensation at the time of randomiza-
tion. The average ejection fraction was 35%. There were
no differences between the groups in the number of
emergency department visits (78%) or hospital admissions
(62%) in the 12 months preceding randomization. There
was no significant difference in baseline characteristics
between the 2 groups.

Patients in the intervention group had their first clinic
visit a median of 10 days after randomization. The inter-
vention group had a total of 694 visits to the clinic (average
6 per patient, range 0–15) within the 6-month study pe-
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Table 1: Baseline characteristics of patients with congestive
heart failure receiving standard care (control group) and
care at a multidisciplinary clinic (intervention group)

Characteristic
Control group

n = 115
Intervention group

n = 115

Age, mean, yr (SD) 70 (10) 68 (10)
Men, no. (%) 82 (71) 83 (73)
NYHA class, no. (%)

II 14 (12) 8 (7)
III 63 (55) 68 (59)
IV 38 (33) 39 (34)

Ejection fraction, % (SD) 35 (15) 34 (14)
Duration of CHF, mo (SD) 45 (47) 48 (51)
Ischemic cause, no. (%) 79 (69) 73 (63)
Prior MI, no. (%) 58 (50) 56 (49)
Prior CABG, no. (%) 42 (37) 42 (37)
Prior PTCA, no. (%) 16 (14) 11 (10)
Hypertension, no. (%) 63 (55) 58 (51)
Diabetes, no. (%) 32 (28) 37 (32)

Baseline medications, no. (%)*
ACE inhibitors 85 (76) 92 (84)

β-Blockers 38 (34) 57 (52)
Digoxin 57 (51) 66 (61)
Diuretics 108 (96) 109 (100)

Quality of life, average score (SD)†
Emotional 7.5 (6.2) 7.5 (7.1)
Physical 22.0 (11.0) 22.9 (11.6)

Note: SD = standard deviation, NYHA = New York Heart Association, CHF = congestive
heart failure, MI = myocardial infarction, CABG = coronary artery bypass graft surgery, PTCA
= percutaneous transluminal coronary angioplasty, ACE = angiotensin converting enzyme.
*Baseline medications were available for only 112 of the control group and 109 of the
intervention group. There were no differences in the results of the physical examination
(blood pressure, heart rate) or laboratory measures (sodium, potassium and creatinine levels)
between the 2 groups.
†Quality of life was measured using the Minnesota Living with Heart Failure questionnaire.
The maximum scores of 25 and 30 for emotional and physical aspects respectively indicate
“worst” status.

Table 2: Number and type of outpatient medical encounters
within 6-month study period

Group; total no. of visits

Medical personnel Control Intervention

Cardiologist (within intervention) – 694
Cardiologist (outside intervention) 494 52
Family physician 306 214
Internist 42 35

Total visits 842 995



riod. Table 2 shows the number of all medical encounters
for both groups. Importantly, the control group also had
excellent access to medical, including specialist, care.

At 6 months, fewer patients in the intervention group
had required readmission to hospital than patients in the
control group (45 [39%] v. 66 [57%], crude hazard ratio
[HR] 0.59, 95% confidence interval [CI] 0.38–0.92)
(Table 3). Patients in the intervention group stayed in
hospital for 514 days compared with 815 days required by
patients in the control group (adjusted HR 0.56, 95% CI
0.35–0.89). Multivariate baseline predictors of repeat hos-
pital admission included creatinine level (HR 1.04, 95%
CI 1.00–1.09 for each 10 µmol/l increase) and diastolic
blood pressure (HR 1.28, 95% CI 1.08–1.42 for each
10 mm Hg decrease). After adjustment for these and all
other baseline variables reported in Table 1, assignment
to the intervention group remained a significant indepen-
dent predictor of reduced repeat hospital admission in the
multivariate analysis (adjusted HR 0.55, 95% CI 0.35–
0.88) (Fig. 2). 

There were no differences at 6 months in the number of
patients seen in the emergency department (72 [63%] pa-
tients in the control group v. 69 [60%] in the intervention
group [HR 0.99, 95% CI 0.70–1.40]), and no difference in
the number of deaths (19 in the control group v. 12 in the
intervention group [HR 0.61, 95% CI 0.24–1.54]). Quality
of life as measured by the Minnesota Living with Heart
Failure questionnaire was similar in the 2 groups at baseline
(Table 1). At 6-month follow-up, there was substantial im-
provement in both the emotional and physical quality-of-
life scores in the intervention group compared with the
control group (p < 0.001). 

Interpretation

Patients randomly assigned to care at the specialized
heart failure clinic had a meaningful and statistically sig-
nifiant reduction in the number of repeat hospital admis-
sions and hospital days. Self-assessed quality of life was im-
proved compared with those receiving standard care.

Although there were fewer deaths in the intervention
group, this trial was underpowered to demonstrate a dif-
ference in mortality.

Several aspects of our study deserve special attention.
We included all heart failure patients and did not systemat-
ically select subgroups of congestive heart failure patients
with either low or high risks of hospital readmission. The
study population reflected that found in routine inhospital
practice, with an older average age and more renal failure
than that observed in populations involved in many other
randomized trials. Our intervention was truly multidiscipli-
nary, and included follow-up visits with both nurses and
cardiologists with special interest in heart failure manage-
ment. The cardiovascular physicians played a dominant
role and were continuously available during regular clinic
hours to modify therapy as required. Moreover, patients in
the control group had a well-defined treatment plan in-
cluding planned follow-up with a primary care physician
and often involving outpatient visits at our university hospi-
tal with a cardiologist not involved in the present study.

Impact of care at a multidisciplinary heart failure clinic

CMAJ • JULY 5, 2005; 173 (1) 43

Table 3: Outcomes at 6 months

Hazard ratio (95% CI)

Outcome

Control
group

n = 115

Intervention
group

n = 115 Crude Adjusted

Patients admitted to hospital, no. (%) 66 (57) 45 (39) 0.59 (0.38–0.92) 0.55 (0.35–0.88)

Total no. of hospital admissions 113 77 0.64 (0.44–0.93)† 0.68 (0.45–0.99)†
Total no. of hospital days 815 514 0.61 (0.39–0.95) 0.56 (0.35–0.89)
Patients seen in ED, no. (%) 72 (63) 69 (60) 0.97 (0.70–1.35) 0.99 (0.70–1.40)

Total no. of ED visits 238 181 1.03 (0.74–1.43)† 1.16 (0.81–1.66)†
Death 19 12 0.64 (0.31–1.31) 0.61 (0.24–1.54)

Note: ED = emergency department, CI = confidence interval.
*Adjusted for age; sex; New York Heart Association classification; duration of congestive heart failure; radiologic evidence of decompensation;
ischemic cause; prior myocardial infarction; prior coronary artery bypass graft; prior percutaneous transluminal coronary angioplasty; hypertension;
diabetes; dyslipidemia; body mass index; heart rate; systolic and diastolic blood pressure; laboratory results including sodium, potassium and
creatinine levels; ejection fraction; and emotional and physical quality of life (QoL) and QoL change from baseline.
†Rate ratio based on the Poisson model.

Fig. 2: Survival probability for repeat hospital admissions for
the control group and the intervention group (p = 0.0035, log-
rank test).
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Our findings show that the benefits of follow-up in a spe-
cialized heart failure clinic exist even when compared with
patients with good access to medical follow-up.

In a 2004 meta-analysis of 29 trials using multidiscipli-
nary strategies of treatment for heart failure patients,5 7
studies were identified as using strategies that involved fol-
low-up by a specialized multidisciplinary team in a clinic
setting.9–15 Among this homogenous group of studies, the
all-cause hospital admission rates were decreased in the in-
tervention group (risk ratio [RR] 0.76, 95% CI 0.58–1.01);
when our study results are included, this reduction attains
statistical significance (RR 0.73, 95% CI 0.56–0.96). The
reduction in rates of death was not statistically significant in
the original meta-analysis (RR 0.66, 95% CI 0.42–1.05),
but it becomes significant when our study results are in-
cluded (RR 0.67, 95% CI 0.45–0.99). Moreover, in 1 of
these 7 studies, 50% of the deaths in the intervention arm
occurred before the patients were evaluated in the clinic.10

When this trial is excluded and ours is included, a revised
meta-analysis calculated using a random effects model
demonstrates a more pronounced reduction (RR 0.60, 95%
CI 0.39–0.91) (Table 4). 

To fully appreciate the potential health advantages of a
multidisciplinary congestive heart failure clinic, it is helpful
to express the benefits not only in relative but also in ab-
solute terms. From the revised meta-analysis of the studies
in Table 4, the benefits of these intensive disease manage-
ment programs involving 1255 heart failure patients in-
clude a substantial impact in reducing hospital admissions
and mortality: the number needed to treat to prevent 1
hospital admission would be 9 (95% CI 5–25) and to pre-
vent 1 death would be 15 (95% CI 9–33).

Our study had a number of limitations. Although we at-
tempted to systematically record all end points for both
groups, the increased contact of the intervention group
with the recruiting centre may have led to a detection bias.
Similarly, the less intense follow-up of the control group
may have led to an ascertainment bias. This is nevertheless
unlikely, since the majority of the patients in the control

group always returned to the recruiting centre, which is a
highly regarded tertiary cardiology centre. Moreover, the
medical records of both groups were systematically re-
viewed. Indeed, if these biases did exist, they would both be
expected to bias results toward the null and thereby lead to
an underestimate of the true benefit. It is also possible that
incomplete blinding of the data extractors may have intro-
duced another bias. To minimize the potential impact of
such a bias, we selected outcomes (repeat hospital admis-
sion and duration of hospital stay) that are not typically af-
fected by subjective interpretations. The unblinding of the
study physicians is also unlikely to have influenced hospital
admission patterns since the physicians represent fewer
than 10% of the cardiologists with admission privileges at
the institution.

In conclusion, we have demonstrated that care at a spe-
cialized multidisciplinary clinic for patients with congestive
heart failure can lead to significant reductions in patient
morbidity, as measured by fewer hospital admissions, shorter
hospital stays and improved quality of life. When our results
are integrated with those from other, similar trials, multidis-
ciplinary disease management strategies for congestive heart
failure are associated with clinically worthwhile improve-
ments in survival. Future work should focus on defining the
patient population that is most likely to realize these benefits
and on optimizing the type and duration of the intervention. 
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Table 4: Analysis of the effect of care at multidisciplinary heart failure clinics on all-cause mortality

All-cause mortality
(no. of deaths/total no. of patients)

Study, year
Control
group

Intervention
group

Relative risk
(95% CI)

Cline, 19989 31/110 24/80 1.06 (0.68–1.67)
Doughty, 200211 24/97 19/100 0.77 (0.45–1.31)
Kasper, 200212 13/98 7/102 0.52 (0.22–1.24)
Capomolla, 200213 21/122 3/112 0.16 (0.05–0.51)
Stromberg, 200314 20/54 7/52 0.36 (0.17–0.79)
Ledwidge, 200315 3/47 3/51 0.92 (0.20–4.34)
Present study 19/115 12/115 0.63 (0.32–1.24)

Combined effect 131/643 75/612 0.60 (0.39–0.91)

Note: CI = confidence interval.

95% confidence interval
1 1.50.50.25
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