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Congestive heart failure (CHF) afflicts up to 2% of
North American adults and, despite many advances
in diagnosis and therapy, still portends a poor

prognosis, with 1-year mortality of 30%–50%.1–5 Although
the prognosis of patients with CHF is poor even with opti-
mal management, suboptimal diagnosis, investigation and
treatment of heart failure and comorbidities (e.g., coronary
artery disease) in community-dwelling patients contributes
to poor survival.6–9

In previous studies hospital inpatients with CHF who
were cared for by specialists received more evidence-based
therapies and had better outcomes than those cared for by
nonspecialists.8,10–13 However, none of these studies exam-
ined the care delivered after discharge from hospital. Al-
though management in specialized multidisciplinary clinics
is associated with better outcomes,14 it is unclear whether
similar benefits can be expected when patients are cared for
by specialist physicians operating outside the setting of a
multidisciplinary clinic. Two recent studies from the United
States that reported better outcomes with specialist care7,15

were flawed, in that neither study adjusted for frequency of
outpatient visits or the possibility of time-dependent bias16

(whereby some variables, including the number of visits, will
change over time).

To address this important public health issue, we sought to
determine whether there is a relation between ambulatory
care follow-up and outcomes in patients with new-onset CHF.

Methods

We linked 4 databases maintained by Alberta Health and Well-
ness, which record individual patient interactions with the health
care system in Alberta: the Discharge Abstract Database, which
records information (including dates, diagnoses and procedures) on
all admissions to any of 128 acute care facilities; the Ambulatory
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Abstract

Background: There is uncertainty about whether physician spe-
cialty influences the outcomes of outpatients with conges-
tive heart failure after adjustment for differences in case
mix. Our objective was to determine the impact of physi-
cian specialty on outcomes in outpatients with new-onset
congestive heart failure.

Methods: The study was a population-based retrospective co-
hort study involving patients with new-onset congestive
heart failure discharged from 128 acute care hospitals in
Alberta between Apr. 1, 1998, and July 1, 2000. Outcomes
were resource utilization (clinic visits, emergency depart-
ment visits and hospital admissions) and survival at 30 days
and 1 year.

Results: A total of 3136 patients were discharged from hospital
with a new diagnosis of congestive heart failure (median age
76 years, 50% men). Of these, 1062 (34%) received no fol-
low-up visits for cardiovascular care, 738 (24%) were seen by
a family physician (FP) alone, 29 (1%) by a specialist (cardiol-
ogist or general internist) alone and 1307 (42%) by both a
specialist and an FP. Compared with patients who received
no follow-up cardiovascular care, patients who received reg-
ular cardiovascular follow-up visits with a physician had
fewer visits to the emergency department (38% v. 80%),
fewer were admitted to hospital (13% v. 94%), and the ad-
justed 1-year mortality was lower (22% v. 37%) (all p <
0.001). Compared with patients who received combined spe-
cialist and FP care, patients cared for exclusively by FPs had
fewer outpatient visits (median 9 v. 17 in the first year), fewer
of these patients presented to the emergency department
(24% v. 45% in the first year), and fewer were readmitted for
cardiovascular care (7% v. 16%) (all p < 0.001). However,
the adjusted mortality at 1 year was lower among patients
treated with combined care (17% v. 28%, p < 0.001) despite
a higher burden of comorbidities. In a multivariate model ad-
justing for comorbidities (with no cardiovascular follow-up
visits as the reference category), the mortality was lower
among patients followed on an outpatient basis by an FP
alone (odds ratio [OR] 0.66, 95% confidence interval [CI]
0.53–0.82) or by an FP and a specialist (OR 0.34, 95% CI
0.28–0.42). In a proportional hazards model with time-
dependent covariates (with adjustment for frequency of fol-
low-up visits), the risk of all-cause mortality was reduced sig-
nificantly (hazard ratio 0.98, 95% CI 0.97–0.99) with each
specialist visit compared with FP care alone.D
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Interpretation: Patients with congestive heart failure followed by
both specialists and FPs had significantly better survival than
those followed by FPs alone (or those who received no spe-
cific cardiovascular follow-up care). Methods to improve
timely and appropriate access to specialists and to improve
collaborative care structures are needed.
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Care Database, which tracks all visits to hospital-based physicians’
offices and about 100 emergency departments; the Physician Claims
Database, which tracks all claims for service (by diagnostic code)
made by physicians for the outpatient care of patients in about 5000
physicians’ offices; and the Alberta Health Care Insurance Registry,
which tracks the vital status of all 3.1 million Albertans.17,18 Outpa-
tient cardiovascular visits were identified as those with International
Classification of Diseases, 9th revision, clinical modification (ICD-9-
CM) codes 390–459 as the most responsible diagnosis.

We used the Discharge Abstract Database to identify all Alberta
residents who had been admitted to hospital at least once between
Apr. 1, 1998, and July 1, 2000, with a most responsible diagnosis of
CHF (ICD-9-CM code 428.0) and established a cohort of incident
cases by excluding patients who had been admitted because of CHF
in the preceding 5 years. The accuracy of our data acquisition and
the use of discharge coding to identify cases and comorbidities have
been described elsewhere.17 Patient comorbidities were also deter-
mined from the Discharge Abstract Database, which records up to
16 premorbid or complicating conditions. We characterized hospi-
tals as “urban” if they were located in health regions servicing the
populations of Edmonton or Calgary (n = 20); all others were char-
acterized as “rural” (n = 108). Charlson Index comorbidity scores
were calculated by the method of Deyo and associates,19 and income
was determined by the neighbourhood postal code (Forward Sorta-
tion Area) system available from Statistics Canada.

We followed all patients from the date of discharge from the
index hospital admission until they died or until Mar. 31, 2001
(whichever came first). Follow-up was 100%. We restricted our
analyses to all-cause mortality or readmission for cardiovascular

reasons only (any of ICD-9-CM codes 390–459 as the most re-
sponsible diagnosis). The primary outcome measure was 1-year
mortality; we hypothesized that the 1-year mortality would be
lowest (after adjustment for important covariates) among patients
followed by a specialist.

The Ambulatory Care and Physician Claims databases record the
specialty of each physician who submits claims. Of the 236 specialists
in Alberta who submitted claims for cardiovascular diagnoses during
the study period, 202 worked in urban regions and 34 in rural areas.
Patients with no ambulatory care claims for a cardiovascular diagnosis
after their discharge from an acute care facility were classified as hav-
ing no cardiovascular claims, those seen solely by a family practitioner
(FP) were classified as having received FP care, those seen solely by
an internist or a cardiologist were classified as having received special-
ist care, and those seen by both an FP and a specialist were classified
as having received combined care if there was at least 1 claim from a
physician in each group. Patients who received FP, specialist or com-
bined care constituted the cohort with “any cardiovascular claims.”

We summarized baseline descriptive data in terms of percent-
ages for categorical variables and medians with interquartile ranges
for continuous variables. The χ2 test and the Kruskal–Wallis test
were used to compare characteristics across groups. We used
Kaplan–Meier analysis to examine unadjusted survival patterns
across patient groups.

To adjust for differences in baseline characteristics and impor-
tant covariates between groups, we performed multivariate logis-
tic regression using a backward, stepwise method for 30-day and
1-year outcomes, entering all variables with p < 0.25 on bivariate
analysis into the model (including all variables in Table 1). Multi-
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Table 1: Baseline characteristics of patients with congestive heart failure

Cardiovascular claims;
% of patients*

Type of care;
% of patients*

Characteristic
None

n = 1062
At least one
n = 2074 p value

FP only
n = 738

Combined
n = 1307  p value

Sociodemographic
Age, yr, mean (SD) 76 (11) 76 (12) 0.98 83 (11) 74 (12) < 0.001
Male 50 47 0.07 41 49 < 0.001
Household income, $, median
(interquartile range)

44 088
(42 192–53 381)

44 957
(42 192–54 986) 0.017

44 808
(42 330–53 381)

45 337
(41 818–54 896) 0.02

Urban 43 50 < 0.001 36 57 < 0.001
Cardiovascular comorbidities
Ischemic heart disease 35 30 0.003 25 33 < 0.001
Prior CABG  4   2 0.003   1   3 0.036
Hypercholesterolemia  5   5 0.46   2   6 0.001
Hypertension 30 29 0.64 23 33 < 0.001
Peripheral vascular disease  6   4 0.06   3   4 0.25
Other comorbidities
Diabetes mellitus 24 19 0.001 15 21 0.001
Cerebrovascular disease  4   3 0.31   4   3 0.73
Chronic renal insufficiency  8   5 0.002   4   5 0.11
Anemia 18 16 0.27 16 16 0.74
Malignant disease  4   6 0.05   7   5 0.14
COPD 23 25 0.24 22 27 0.012
Charlson Index, median
(interquartile range) 1.2 (0–2) 1.1 (0–2) 0.002 1.0 (0–1) 1.1 (0–2) 0.006

Note: SD = standard deviation, FP = family physician, CABG = coronary artery bypass grafting, COPD = chronic obstructive pulmonary disease.
*Unless stated otherwise.



ple logistic regression analyses were run to determine which fac-
tors were associated with patient death. Statistical significance was
accepted at p < 0.05, and all first-order interactions were tested.

A time-dependent analysis is essential when examining the ef-
fect of physician follow-up because patients’ outcomes can deter-
mine their exposure (e.g., patients may die before having the op-
portunity to attend a follow-up visit). We therefore performed a
Cox proportional hazard regression with time-dependent covari-
ates to determine whether specialist visits after discharge from
hospital were associated with a lower risk of all-cause mortality.
Fixed covariates included in the model were those significantly
(p < 0.1) associated with time to death in a backward-stepping Cox
model that included only fixed covariates. Postdischarge inter-
actions with the health care system were expressed as time-
dependent variables, including cumulative number of cardiovascu-
lar visits, cumulative number of cardiovascular visits with a
specialist and cumulative number of days in hospital. These time-
dependent variables were added to a Cox model containing the
significant fixed covariates. All cardiovascular visits (i.e., the num-
ber of visits) were included in the model as a measure of overall
illness (i.e., sicker patients tend to see physicians more frequently).
Proportionality assumptions for the Cox model were tested with
both the goodness-of-fit test and log-minus-log test and were met
for all analyses.

In a sensitivity analysis, we used patients without any outpa-
tient visits for any diagnosis after discharge as the reference group
for the logistic and Cox models.

This study was approved by the Health Research Ethics Board
of the University of Alberta.

Results

We identified 3466 patients with an index admission for
new-onset CHF between 1998 and 2000; the 3136 (90%)
who survived the index hospital admission represented the
cohort for this study. Compared with patients who were
discharged alive, patients who died during the index hospi-
tal stay had higher rates of ischemic heart disease (46% v.
34%), chronic renal disease (22% v. 6%), anemia (25% v.
16%), malignant disease (11% v. 6%) and cerebrovascular
disease (9% v. 4%). The median length of stay was 7 days
(interquartile range 4–11), and 58% (2015) of the 3466 pa-
tients with new-onset CHF were treated in the 10 Alberta
hospitals that had more than 100 CHF-related admissions
in the study period. During the index admission, 48% of
the patients (n = 1490) were treated by FPs, 21% (n = 653)
by general internists, 8% (n = 257) by cardiologists and
23% (n = 736) by other physicians.

In the year after the index admission, 34% of the pa-
tients (n = 1062) did not see any physician who reported a
cardiovascular diagnosis as the reason for the visit (“no car-
diovascular claims”). Twenty-four percent (n = 738) had a
cardiovascular diagnosis reported by an FP alone, 1% (29)
had a cardiovascular diagnosis reported by a specialist
alone, and 42% (n = 1307) were seen by both a specialist
and an FP for a cardiovascular diagnosis (“combined care”). 

Compared with patients who received combined care,
those seen exclusively by FPs were older, more likely to

be female, more likely to live in a rural setting and less
likely to have ischemic heart disease, hypertension, dia-
betes mellitus or chronic obstructive pulmonary disease
(Table 1). Charlson Index comorbidity scores were higher
among patients who received combined care than among
those seen solely by FPs (p = 0.006); patients with no car-
diovascular claims had higher Charlson Index comorbid-
ity scores than patients who had at least 1 cardiovascular
outpatient visit (p = 0.002).

Median household income was significantly different
across all 3 groups (p < 0.02); patients who received com-
bined care had the highest income (median $45 337, in-
terquartile range $41 818–$54 896) (Table 1).

Within the first year, more of the patients who received
no cardiovascular follow-up visits after discharge than of
the patients who saw a physician for an outpatient cardio-
vascular visit had visits to the emergency department (80%
v. 38%, p < 0.001) and more were admitted to hospital for
cardiovascular reasons (94% v. 13%, p < 0.001); unadjusted
mortality rates were also higher among those with no car-
diovascular follow-up (7% v. 2% at 30 days, 33% v. 20%
at 1 year) (Table 2). Patients without cardiovascular fol-
low-up visits also presented to the emergency department
or were admitted to hospital sooner than patients with car-
diovascular follow-up visits. Of patients who had a physi-
cian visit for a cardiovascular diagnosis, those cared for by
FPs had fewer outpatient visits than those who received
combined care (median 9 v. 17 in the first year), fewer of
these patients had visits to the emergency department
(24% v. 45%), and fewer were readmitted for cardiovascu-
lar reasons (7% v. 16%) (all p < 0.001). However, FP-
treated patients who presented to the emergency depart-
ment did so earlier than patients who received combined
care (median 63 days v. 95 days, p < 0.001). Among the pa-
tients who received combined care, the median number of
ambulatory visits to a specialist was 3 (interquartile range
1–7), and 16% of these patients received over half of their
postdischarge care from a specialist. 

The 30-day and 1-year mortality rates differed signifi-
cantly between patients who received treatment exclusively
from FPs and those who received combined care from an
FP and a specialist (Table 2 and Fig. 1, unadjusted survival
log-rank = 61, p < 0.001). For the 1-year unadjusted sur-
vival analysis, the group with no cardiovascular claims had a
higher mortality than the FP-treated group (log-rank = 6.5,
p = 0.01) and the group treated by combined care (log-rank
= 131.4, p < 0.001). Similarly, in the unadjusted survival
analysis using all claims rather than cardiovascular claims,
the group who did not receive any follow-up care had a
lower survival rate than the FP-treated group (log-rank =
57.0, p < 0.001) and the group treated by combined care
(log-rank = 110.3, p < 0.001).

The results for the multivariate logistic regression
model for 1-year mortality are outlined in Table 3. Patients
who were followed as outpatients by an FP or by both a
specialist and an FP for cardiovascular diagnoses had better
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survival than patients for whom no cardiovascular claims
were made. The adjusted odds ratios were virtually identi-
cal in the sensitivity analyses when patients with no outpa-
tient claims were used as the reference group.

When a Cox proportional hazards time-dependent co-
variate model was used to adjust for differing follow-up
periods and frequency of follow-up visits, higher age, dia-
betes mellitus, ischemic heart disease, cerebrovascular dis-
ease, peripheral vascular disease, renal failure, malignant
disease and cumulative days spent in hospital within 1 year
after discharge from the index admission were all associ-
ated with a higher mortality rate. Female sex and seeing a
specialist as an outpatient (hazards ratio 0.98 per visit to
specialist, 95% confidence interval 0.97–0.99]) were asso-
ciated with lower mortality.

Interpretation

Patients discharged after their first hospital stay for
heart failure had better outcomes (fewer emergency depart-
ment visits, fewer readmissions to hospital and lower mor-
tality rates) if they received regular cardiovascular follow-

up visits with a physician; those who saw both an FP and a
specialist had the most comorbidities but the lowest mor-
tality rates. Perhaps as a reflection of the higher disease
burden in these patients, we found that resource use (hospi-
tal admissions, emergency department visits) was greatest
for patients followed by both a specialist and an FP.

Why did outcomes differ by care provider? Patients
cared for by both a specialist and an FP have more contacts
with the medical community; thus, there are more oppor-
tunities for deterioration in status to be detected, for med-
ications to be added or titrated, or for the nonpharmaco-
logic therapies that are important in CHF to be reinforced.
Other studies of myocardial infarction and CHF have
shown greater prescribing of proven efficacious therapies
by specialists than by generalist physicians.11,12,17,20,21 Cer-
tainly, a wealth of practice audit data have confirmed that
angiotensin-converting-enzyme inhibitors, β-blockers and
spironolactone are underused and underdosed in CHF pa-
tients who are cared for in the community.6,9,17 Indeed, dif-
ferences in outcomes have been seen for many diseases
when care is provided by specialists or generalist physi-
cians.22–24 Although specialty heart failure clinics have been
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Table 2: Resource utilization by patients with congestive heart failure after discharge from index hospital admission

Cardiovascular claims;
median (and IQR)*

Type of care; median (and
IQR)*

Characteristic
None

n = 1062
At least one
n = 2074 p value

FP only
n = 738

Combined
n = 1307 p value

Ambulatory care
Days to first cardiovascular claim NA     7  (3–13) NA     7   (4–14)     6   (3–12) < 0.001
Cardiovascular claims
No. in 30 days NA     2  (1–4) NA     2   (1–3)     3   (2–4) < 0.001
No. in 1 yr NA   14  (8–23) NA     9   (5–16)   17 (11–26) < 0.001

Any claims†
No. in 30 days      3   (1–4)     3  (2–4)    0.028     2   (1–4)     3   (2–5) < 0.001
No. in 1 yr    19 (10–30)   16  (9–26) < 0.001   10   (5–17)   19 (13–30) < 0.001
Acute care
% with emergency department
  visits in 1 yr 80 38 < 0.001 24   45 < 0.001
Days to first emergency
  department visit    65 (18–162)   90 (22–195) < 0.001   63 (13–169)   95 (27–214) < 0.001
% with cardiovascular
  readmission in 1 yr 94 13 < 0.001   7   16 < 0.001
Days to first cardiovascular
  readmission    69 (19–162) 160 (73–295) < 0.001 157 (46–265) 163  (81–299)   0.33
Mortality, %
30-day
Unadjusted   7   2 < 0.001   4   < 1 < 0.001

Adjusted‡ 10   3 < 0.001   5   < 1 < 0.001
1-yr
Unadjusted 33 20 < 0.001 28   14 < 0.001
Adjusted§ 37 22 < 0.001 28   17 < 0.001

Note: NA = not applicable.
*Unless stated otherwise.
†All patients seen by either an FP, a specialist or a combination of FP and specialist.
‡Adjusted for age, sex, hypertension, shock, COPD and category of physician seen after discharge.
§Adjusted for age, sex, peripheral vascular disease, renal failure, hypertension, malignant disease, cerebrovascular disease, anemia and category of physician seen after discharge.



shown to improve outcomes and are ubiquitous in most
academic centres in North America,25,26 only a minority of
heart failure patients are followed in these multidisciplinary
clinics.14 Thus, our finding that patients who see both a
specialist and their FP have better outcomes is particularly
encouraging.

There are limitations to any study that uses data from
an administrative database. The key limitation of this
study was the lack of information on functional status,
severity of CHF, revascularization and medication use.
However, we restricted our analysis to patients who had
been admitted to hospital with a primary diagnosis of
CHF, virtually all of whom would have had class III or
IV symptoms.27 We relied upon discharge coding to
identify both the most responsible diagnosis and the co-
morbidities. Previous studies have confirmed the accu-
racy of our data source for cardiovascular conditions,
particularly CHF.28–30 Furthermore, although the use of
ICD-9-CM code 428 likely underestimates the preva-
lence of heart failure, it is a highly specific marker for
CHF, and we are confident that the patients we identi-
fied did have heart failure.29 Most patients have at least 1
hospital admission within 2 years of identification of
their heart failure; we extended our exclusion period to
5 years, thus ensuring that our cohort consisted of inci-
dent cases of new-onset CHF.

Finally, it is impossible in an observational study to ex-
clude the possibility that unmeasured confounders not
captured in the administrative databases may have ac-
counted for the differences in outcomes between the

groups. However, we did collect substantial data on co-
morbidities and we believe that by restricting our analysis
to incident cases of CHF and adjusting for length of initial
hospital stay along with other comorbidities (including
readmissions and frequency of clinic visits), we have mini-
mized the possibility that there were important clinical dif-
ferences between the groups we examined. Notably, we
were not able to adjust for revascularization rates directly,
but we did adjust for hospital readmissions in the multi-
variate logistic regression and Cox proportional hazards
models (because coronary artery bypass grafting, stenting
and angioplasty in a patient with CHF would be done in
the hospital setting). A trial in which patients were ran-
domly assigned to different types of physicians would be
the only means to conclusively determine how best to fol-
low CHF patients, but such a trial would be impossible to
conduct, because it would be unethical to assign a sicker
patient to see an FP alone if they needed combined care
and access to the diagnostic resources of a specialist, such
as coronary angiography.

Patients with CHF living in the community are at high
risk for early and late death, and the risk is greatest among
those who do not receive regularly scheduled medical care
after discharge. Outpatient care involving both an FP and a
specialist is associated with a 66% reduction in the risk of
1-year mortality, even after adjustment for differences in
comorbidities, visit frequency and length of follow-up. Our
data suggest that methods to improve timely and appropri-
ate access to specialty care are needed, and patients with
new-onset CHF are at particular risk for early adverse out-
comes if appropriate care is not delivered.

Specialist follow-up in congestive heart failure
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Fig. 1: Kaplan–Meier survival curves for care received, by am-
bulatory specialty. Blue line = combined care (both specialist
and family physician), red line = care by family physician only,
black line = no cardiovascular claims (i.e., no physician visits
for a cardiovascular cause).

Table 3: Unadjusted and adjusted odds ratios (ORs) for
1-year mortality

OR (95%CI)

Variable Unadjusted Adjusted

Age > 65 yr 1.68 (1.49–1.90) 1.64 (1.44–1.87)
Female 0.90 (0.76–1.06) 0.81 (0.68–0.97)
Hypertension 0.83 (0.69–1.00) 0.81 (0.67–0.99)
Peripheral vascular disease 1.67 (1.17–2.39) 1.54 (1.05–2.26)
Malignant disease 3.74 (2.72–5.14) 3.99 (2.83–5.62)
Renal failure 1.82 (1.34–2.48) 1.67 (1.20–2.34)
Cerebrovascular disease 1.78 (1.29–2.47) 1.62 (1.15–2.29)
Anemia 1.55 (1.27–1.90) 1.30 (1.05–1.62)
FP only* 0.76 (0.62–0.93) 0.66 (0.53–0.82)
FP and specialist* 0.33 (0.27–0.41) 0.34 (0.28–0.42)

Note: CI = confidence interval.
*Patients with no cardiovascular claims as reference group.
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