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BACKGROUND. Many patients with congestive heart failure (CHF) receive care solely from a primary care physi
cian, while some receive care from both a primary care physician and a cardiologist. Patients in the latter type of 
care relationships have not been described. The principal objectives of our study were to determine what per
centage of patients with CHF are comanaged, the characteristics of comanaged CHF patients, and when in the 
natural history of CHF this relationship is initiated.

METHODS. A retrospective record review was conducted of all patients who met the modified Framingham cri
teria for the diagnosis of CHF in a large community-based family practice office. Comanagement was defined as 
an ongoing relationship with a cardiologist characterized by a minimum of one visit to the cardiologist’s office in 
the year of evaluation. We divided the natural history of CHF into 4 stages to describe the timing of the initial 
referral to the cardiologist: I Prediagnosis; II Diagnosis; III Progression; and IV Terminal.

RESULTS. Of 151 patients identified with CHF, 36% of the patients were comanaged by a primary care physi
cian and a cardiologist. The comanagement relationship often began early in the development of CHF, 20% at 
stage I and 54% at stage II. The patients who were comanaged were younger, predominately men, had a greater 
frequency of myocardial infarction, were more likely to have decreased systolic function, were on more cardiac 
medications, and had fewer hospitalizations for CHF exacerbations compared with CHF patients managed solely 
by family physicians.

CONCLUSIONS. Comanagement of patients with CHF is a common occurrence, and comanaged CHF patients 
have distinct characteristics from those managed solely by family physicians. These results have implications for 
the quality and cost of caring for patients with CHF and suggest that more detailed study is required.

KEY WORDS. Heart failure, congestive; referral and consultation; history; family practice. (J Fam Pract 1999; 
48:188-195)

T
he process o f consultation and patient referral 
between primary care physicians and their 
subspecialty colleagues is an important aspect 
o f  medical practice. Observational studies 
have examined primary care physicians’ deci

sions to initiate patient referrals,1-2 and researchers have 
suggested guidelines for interspecialty communication 
for effective consultative relationships.3-4 Fewer studies 
have described the effect o f consultation and referral on 
the clinical outcomes of patients with chronic illness.5

Congestive heart failure (CHF) is a chronic condition 
commonly encountered by family physicians, general 
internists, and cardiologists. CHF affects nearly 2 million 
people in the United States, resulting in more than 600,000 
hospitalizations, frequent readmission to the hospital 
within 90 days, high 5-year mortality rates, and economic 
costs o f more than $10 billion each year.6"8 Because CHF 
is the eventual outcome o f most forms o f cardiovascular
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disease, there are many reasons a patient may be referred 
to a cardiologist before, after, or at the time o f CHF diag
nosis. The level o f involvement by a cardiologist can vary 
widely, ranging from a single hospital consultation to a 
referral with frequent follow-up in the outpatient setting.

A consultation involves another physician performing 
a specific diagnostic or therapeutic task, without transfer 
o f responsibility for the patient’s care or even ongoing 
management o f a problem.5 A referral involves sending a 
patient to another physician for ongoing management of 
a specific problem with the expectation that the patient 
will continue to see the original physician for coordina
tion o f total care.5 A patient’s ongoing relationships with 
both a cardiologist and a primary care physician who 
coordinate treatment for the same condition might better 
be termed comanagement.

The cardiologist’s level o f involvement in the care of a 
patient with CHF may affect that patient’s outcomes, but 
the reported finding's are inconsistent. Data from the 
Medical Outcomes Study revealed that cardiologists 
order more tests, have higher prescription rates, and hos
pitalize more patients for the same cardiovascular disor
ders than family physicians.9 In a study o f Veterans 
Administration patients with CHF who were managed by
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a cardiologist with no involvement from a primary care 
physician, an intervention was introduced to improve 
access to general internists and geriatricians, with the 
intention o f reducing hospitalizations.10 The primary care 
intervention increased rather than decreased the rate of 
hospitalization. In contrast to these findings, a multidisci
plinary intervention that included intensive patient educa
tion, case management by a cardiovascular research 
nurse, and oversight by a geriatric cardiologist reduced 
hospital admissions by 56%.n

The process o f  physician comanagement o f patients 
with CHF has received minimal attention. A wide variety 
of circumstances may prompt family physicians to seek 
input and advice from a cardiologist. Consultation or refer
ral may occur before diagnosis o f CHF for management of 
cardiovascular disease, for early monitoring or diagnosis 
of CHF, for assisting with therapeutic decisions, or to eval
uate other cardiovascular disease that will affect the clini
cal course. As a consequence, the roles and responsibili
ties o f  the family physician and the cardiologist in 
comanaging these patients may be ambiguous. In 4 studies 
of nonurgent referrals in family practice offices, family 
physicians could not agree on the necessity o f more than 
40% o f requested referrals for cardiovascular prob
lems.1312,13 This indicates that considerable discretion 
exists in the appropriateness o f cardiovascular referrals by 
family physicians.

The purpose o f  this study was to explore the char
acteristics and patterns o f  comanagement among 
patients with CHF in a large family practice office set
ting. More specifically, the primary objectives o f  the 
study were to determine (1) the proportion o f CHF 
patients who were comanaged with a cardiologist dur
ing the year o f  evaluation; (2) when in the natural his
tory o f CHF the comanagement relationship had begun; 
(3) why comanagement was initiated, and (4) the char
acteristics o f patients who were comanaged in terms o f 
functional status, left ventricular ejection fraction, 
comorbid conditions, m edications prescribed, and 
emergency department visits and hospitalizations.

METHODS
A retrospective chart review was completed for all 
patients with CHF who received care in our ambulatory 
practice from July 1,1994, to June 30,1995. This study was 
conducted in the Family Practice Center and the inpatient 
service o f the University o f Cincinnati Department of 
Family Medicine Residency program, located in the 
Franciscan Hospital-Mt. Airy Campus, a 150-bed commu
nity hospital located in a middle-class, suburban neighbor
hood in Cincinnati, Ohio. The Family Practice Center func
tions as a large group practice with faculty and resident 
physicians practicing together in 4 patient care teams. The 
residency program had 8 faculty family physicians and 24 
resident physicians during the study period. Any referrals 
initiated by residents had faculty input at the time o f the

decision to refer. Comanagement occurred primarily with 
private practice cardiologists who had admitting privileges 
at the Franciscan Hospital.

The practice provided care for a total o f 7846 patients 
drawn from western Hamilton County during the study 
period; 56% were older than 35 years. The ethnic com po
sition o f the patient population during the year o f study 
was 85% white, 15% African American, and 1% other 
groups, including Asian, Native American, and Hispanic.

Patient Identification and 
Retrospective Chart A udits
Both prospective and retrospective methods were used to 
ensure identification o f  all patients with CHF who 
received care in the Family Practice Center during the year 
o f study. Patients were identified through computerized 
billing data from inpatient and outpatient visits between 
July 1, 1994, and December 31, 1995. Patients were also 
identified by their physicians, between October 1994 and 
June 1995 at the point o f service, using a template office 
note for patients with CHF. The template office notes were 
duplicate forms that included check-off boxes for diagnos
tic criteria, heart failure etiology, comorbid conditions, 
New York Heart Association (NYHA) classification, and 
medications. These forms were filled out by the physicians 
at the time o f the visit. The template notes prompted physi
cians to include information that may not have been 
recorded in a standard office note. This contributed to a 
low rate of missing data when charts were reviewed, with 
no more than 10% o f data missing for any of the patient 
variables listed.

We identified a total o f 151 patients and audited their 
Family Practice Center and hospital charts for care 
received between July 1, 1994, and June 30, 1995. 
Cardiologists’ office records were not reviewed. The fol
lowing patient data were recorded from chart audits:

Patient age and sex, and the month and year of 
CHF diagnosis.

Diagnostic criteria and NYHA classification.
Patients were evaluated to determine if they met the mod
ified Framingham criteria for the diagnosis o f CHF.11 NYHA 
classification for CHF was determined by the patient’s 
physician, and the most recent determination was used.

Stage in the natural history of CHF when coman
agement was initiated. We defined 4 stages in the natur
al history of CHF. These stages were: I Prediagnosis —  no 
signs or symptoms that meet diagnostic criteria for CHF; 
however, precipitating causes for CHF may have been iden
tified, such as asymptomatic systolic dysfunction, coronary 
artery disease or myocardial infarction, hypertension, 
valvular heart disease, diabetes mellitus, or alcohol abuse; 
II Diagnosis —  at the time when the diagnosis of CHF was 
made and diagnostic criteria for CHF were met; III 
Progression  —  from 1 month after the diagnosis until the 
patient reaches the fourth stage, a stage o f declining func
tion and progression o f cardiac dysfunction; and IV 
Terminal —  when the patient becomes NYHA class IV,
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enters hospice care, or is on a transplant waiting list.
Definition of comanagement relationship and 

the reasons for it. Comanagement was defined as an 
ongoing relationship with a primary care physician and a 
cardiologist, characterized by a minimum o f 1 visit to the 
cardiologist’s office in the year o f evaluation. Cardiologists 
regularly provided consultation letters to the primary care 
physician, and these were identified in the medical record. 
In addition, the primary care physician also mentioned 
patient visits to the cardiologist in their progress notes. A 
single hospital consultation without outpatient follow-up 
was not considered a comanagement relationship. The 
reason for initiating comanagement for each individual 
patient was classified as one o f the following: (1) acuity 
and severity o f CHF indicated by the presence o f NYHA 
stage IV disease, cardiogenic shock, or for transplant eval
uation; (2) a CHF-related diagnostic or therapeutic dilem
ma, such as evaluation o f the etiology o f CHF or assistance 
with titrating angiotensin-converting enzyme (ACE) 
inhibitor or beta-blocker therapy; (3) evaluation o f other 
specific cardiovascular conditions, such as myocardial 
infarction or dysrhythmia; or (4) patient preference for 
comanagement clearly denoted in the absence o f any of 
the other reasons. We initially considered the existence of 
a managed care guideline or recommendation as a reason 
for family physicians to initiate comanagement, but this 
was not a factor during the study period.

Comorbid conditions. Comorbid conditions were 
recorded, including a history o f active treatment o f  chron
ic obstructive pulmonary disease, diabetes mellitus, stroke 
or claudication, depression, and hypertension; document
ed myocardial infarction by serial enzyme or electrocar
diographic criteria; moderate to severe valvular heart dis
ease by echocardiogram; left ventricular hypertrophy and 
atrial fibrillation by electrocardiographic criteria; renal 
insufficiency defined as a serum creatinine >1.5mg/dL; 
current smoking status; or alcohol use o f  more than one 
drink per day.

Documentation o f left ventricular ejection frac
tion. Echocardiography, radionuclide ventriculography, or 
cardiac catheterization reports were obtained from the 
patient’s office record or hospital medical record. Left ven
tricular systolic ejection fraction was reported as normal, 
mild, moderate, and severe or as a percentage by the hos
pital’s cardiology service. We defined a left ventricular 
ejection fraction o f >45% as normal systolic heart failure, 
26% to 45% as intermediate systolic heart failure, and 
< 25% as severe systolic heart failure. If a patient had more 
than one measure o f left ventricular function, the most 
recent result was used in the analysis.

Cardiac and selected medications. The use o f 
diuretics, ACE inhibitors, digoxin, calcium-channel block
ers, aspirin, nitrates, beta blockers, Coumadin, dobuta- 
mine, hydralazine, amiodarone, and lipid-lowering medica
tions was noted. The most recent cardiac and selected 
medication lists were used in the analysis.

Selected outcomes. We recorded the number o f CHF-

or non-CHF-related emergency department visits and hos
pitalizations, and any deaths that occurred between July 1, 
1994, and June 30, 1995.

Statistical A nalysis
For statistical comparisons, a t test or a Mantel-Haenzel 
chi-square test was performed as appropriate for bivariate 
analysis. Logistic regression analysis was used to evaluate 
the effect o f  comanagement status on the occurrence of 
hospitalization for CHF, after controlling for potential con
founding variables. A forward stepwise method was used 
to evaluate potential confounding variables. Decisions 
involving whether to include a variable in the final model 
were made on the basis o f  the significance level o f the 
Wald chi-square test for that variable and the amount of 
change in the parameter estimate for the main predictor 
(comangement status) when the variable was added to the 
model. Potential confounding variables considered in the 
logistic regression analysis included patient age, sex, ejec
tion fraction, comorbid conditions (ie, chronic obstructive 
pulmonary disease, coronary artery disease, atrial fibrilla
tion, depression, renal insufficiency), smoking status, and 
whether the patient was taking an ACE inhibitor, a beta 
blocker, or digoxin. All statistical analyses were complet
ed with SAS statistical software, version 6.12, on a person
al computer.15

RESULTS

Patient Characteristics
Approximately two thirds o f the patients were managed 
solely by family physicians, and one third (36%) were 
comanaged with cardiologists (Table 1). Significantly 
more men were comanaged. They were also younger; 56% 
o f patients managed solely by family physicians were older 
than 75 years compared with 35% o f the comanaged 
patients. There was a comparable distribution o f CHF 
patients according to NYHA classification for either man
agement status. This contrasted with the distribution of 
CHF patients according to left ventricular ejection frac
tion; the comanaged patients had significantly more 
reduced systolic function (70% o f comanaged patients had 
a left ventricular ejection fraction o f <45% compared with 
only 46% o f those who were not comanaged). There were 
no differences in the 2 groups with regard to the percent
age o f patients who were newly diagnosed in the year of 
study and in the length o f time patients had been diag
nosed with CHF. Nearly 75% o f CHF patients who were 
comanaged had an established relationship with a cardiol
ogist for at least 2.5 years.

T iming of the Comanagement 
Relationship and the Reasons 
for Comanagement
Of the patients who were comanaged, 74% began the rela
tionship with their cardiologist early in the natural history 
o f CHF, either before diagnosis (20%) or at the time of
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TABLE 1

Characteristics of Patients with CHF Managed by Family Physicians Alone or 
Comanaged with Cardiologists

Characteristic

Patients 
Treated by 
FP only, %

Comanaged 
Patients, %

No, patients 97 54
Sex, % women 59.7 40.7
Mean age, years 75.0 68.9
Age in years, %

<45 1.0 3.7
46 to 55 8.2 7.4
56 to 65 12.4 22.2
66 to 75 22.7 31.5
>75 55.7 35.2

Ejection fraction, %
>45 40.2 27.8
26-45 33.0 42.6
<25 13.4 27.8
unknown 13.4 3.7

NYHA classification, %
I 27.8 29.6
I! 28.9 22.2
Ill 23.7 29.6
IV 7.2 11.1
unknown 12.4 7.4

New diagnosis in last year, % 30.9 25.9
Duration of CHF, months 34.2 31.6

<,025
<.005

<.033

<.644

CHF denotes congestive heart failure; FR family physician; NYHA, New York Heart Association.

rent smoking, 
the 2 groups.

and alcohol use between

diagnosis (54%). Only a small subset (2%) initiated a 
comanagement relationship in the terminal stage o f CHF 
(Figure).

The reasons for comanagement during stage I were pre
dominately for cardiovascular conditions, such as coro
nary artery disease, myocardial infarction, or dysry- 
thymias in patients who eventually developed CHF. In 
stages II and III the reasons for comanagement were even
ly distributed between non-CHF cardiovascular condi
tions, diagnostic or therapeutic dilemmas, and the acuity 
or severity o f the condition. No evidence was identified 
from the medical record to support patient preference as a 
reason for comanagement.

Comorbid Conditions
Patients who were comanaged with a cardiologist had a 
significantly higher frequency o f myocardial infarctions 
and depression and a significantly lower frequency o f cere
brovascular accidents compared with CHF patients man
aged by family physicians alone (Table 2). There was a 
trend toward more valvular heart disease as detected by 
echocardiography among patients managed by family 
physicians. There were no differences in the frequency of 
hypertension, chronic obstructive pulmonary disease, atri
al fibrillation, diabetes mellitus, renal insufficiency, cur-

Selected Medications
Patients who were comanaged were tak
ing significantly more cardiac medica
tions compared with patients who were 
managed by family physicians alone 
(mean = 4.6 vs 3.4). These cardiovascular 
medications included digoxin, calcium- 
channel blockers, nitrates, beta blockers, 
Coumadin, and lipid-lowering agents 
(Table 3). Diuretics and ACE inhibitors 
were used at the same frequency in both 
groups.

Emergency Department 
Visits, Hospitalizations, 
and Deaths
The frequency o f emergency department 
visits and hospitalizations for CHF was 
significantly lower for patients with CHF 
who were comanaged compared with 
those who were managed solely by fami
ly physicians (Table 4). The difference 
between the 2 groups for emergency 
department visits and hospitalizations for 
CHF was seen only for patients with a 
prior history o f ischemic heart disease. 
There was no difference in the frequency 
o f non-CHF-related emergency depart
ment visits, hospitalizations, and deaths 

between the 2 groups during the year o f  evaluation. 
Comanagement with a cardiologist remained a significant 
negative predictor (a protective factor) for CHF hospital-
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TABLE 2 ______________________________________________

Comorbid Conditions in Patients with CHF Managed by Family Physicians or 
Comanaged with Cardiologists

Conditions

Patients 
Treated by 
FP only, %

Comanaged 
Patients, %

Hypertension 76 76
Documented Ml 46 74 <.001
Depression 28 48 <.012
Valvular disease by echocardiogram 33 20 <.085
Documented stroke or claudication 31 13 <.015
COPD 48 44
Atrial fibrillation 30 39
LVH by EKG 40 30
Diabetes 30 28
Renal insufficiency 31 26
Current smoker 30 24
Current alcohol use >1 drink per day 12 13
No. of comorbid conditions, mean 4.5 4.9

CHF denotes congestive heart failure; FP, family physician; Ml, myocardial infarction; COPD, 
chronic obstructive pulmonary disease; LVH, left ventricular hypertrophy; EKG, electrocardiogram.

ization after acyusting for significant confounding vari
ables in a logistic regression model (adjusted odds ratio = 
0.25; 95% confidence interval, .09 - .96).

DISCUSSION

ment by the primary care physician and the 
consulting physician. While the relative 
frequency o f referrals to various specialty 
categories has been described, only a few 
studies have examined the frequency and 
outcomes o f comangement for specific 
chronic conditions.31017

In our retrospective study, we deter
mined that one third o f the patients with 
CHF in our large community-based prac
tice were in a comanagement relationship, 
and that comanagement generally began 
early in the natural history o f CHF. More 
men were comanaged and they were typi
cally younger, had more myocardial infarc
tions and reduced left ventricular ejection 
fractions, were on more cardiac medica
tions, and had fewer emergency room vis
its and hospitalizations than patients who 
were managed solely by family physicians. 
The retrospective design o f this study pre
cludes any firm conclusions about a causal 
relationship between comanagement and 
clinical outcomes. However, the descrip
tion o f the timing and circumstances of 

referral, the characteristics o f the patients referred, and 
differences in resource utilization all raise interesting 
questions for further study regarding the effectiveness and 
appropriate use o f a comanagement strategy for patients 
with CHF.

To define the timing o f the comanagement relationship
The steps in the referral process 
that are important to rendering 
good medical care were outlined 
by T. Franklin Williams and his col
leagues13 in 1961: The primary care 
physician communicates the need 
and purpose for the referral to both 
the patient and consultant; the 
patient is evaluated by the consul
tant; the consultant communicates 
his or her findings and recommen
dations; and the primary care 
physician reaches a clear under
standing with the consultant 
regarding the responsibilities for 
coordinating further care. Apart 
from limitations imposed by man
aged care, this basic framework for 
consultation and referral has 
changed very little over the past 3 
decades. A frequent result o f  the 
process, particularly when a 
patient is referred because o f a 
chronic illness, is a comangement 
arrangement with ongoing involve-

TABLE 3

Medications Used to Treat CHF in Patients Managed by Family Physicians or 
Comanaged with Cardiologists

Medication

Patients 
Treated by 
FP only, %

Comanaged 
Patients, %

Diuretic 81 83
ACE inhibitor 62 69
Digoxin 39 67 <.001
Calcium channel blocker 34 54 <.02
Aspirin 7 46
Nitrates 37 57 <.02
Beta blockers 13 26 <.05
Coumadin 7 33 <.001
Dobutamine 11 22 <.07
Amiodarone 1 4
Hydralazine 3 0
Lipid-lowering medications 5 15 <.043

No. of cardiac medications
(mean + SEM) 3.4 + .2 4.6 + .2 <.0001

CHF denotes cardiac heart failure; FP, family physician; ACE, angiotensin-converting enzyme; SEM, standard 
error of the mean.
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Patients Seen in the Emergency Department or Hospitalized for Congestive Heart Failure 
and Mortality

Outcome

Patients 
Treated by 
FP only, %

Comanaged 
Patients, % P

Non-CHF-related visits to ED 35 40
CHF-related visits to ED 54 33 <.013

for patients without CAD 43 27
for patients with CAD 66 35 <.025

Non-CFIF-related hospitalizations 32 32
CFIF-related hospitalizations 55 40 <.01

for patients without CAD 44 27
for patients with CAD 68 43 <.025

Deaths in the past year 10 13

FP denotes family physician; CHF, congestive heart failure; ED, emergency department; CAD, coronary 
artery disease.

for patients with CHF, we described 4 stages in the natur
al history o f CHF. Many o f the patients who were coman
aged, however, had a cardiologist involved before the 
development o f CHF for other cardiac reasons, or at the 
time of diagnosis. The early involvement by the cardiolo
gist as demonstrated in this study could allow for manage
ment decisions that would optimize treatment and could 
influence the natural history o f tire condition and specific 
outcomes. In addition, having a second physician monitor
ing a patient in between visits to the family physician 
would allow additional opportunity to detect deterioration 
of a patient’s status and institute earlier corrective mea
sures. This could influence patient outcomes. The small 
number o f patients in this study for whom comanagement 
was initiated in the later stages o f CHF did not allow for 
subgroup analysis to determine if timing o f comanagement 
was related to individual patient outcome. Our definitions 
of the stages in CHF would be useful in a study designed 
to answer this question.

The Decision to Comanage
Our results suggest that the most common reason a family 
physician initiated comanagement with a cardiologist was 
to resolve a diagnostic or therapeutic dilemma, most often 
using a procedure that only the cardiologist could perform. 
Patient acuity was less o f  a factor in the decision to initiate 
comanagement. Patients who request a consultation with 
a cardiologist are likely to influence the family physician’s 
decision to refer, but this dynamic may not be reflected in 
the medical record. Our study may have underestimated 
patient preference as an influence on the decision to 
comanage.

The decision to initiate a comanagement relationship is 
a complex process that varies with the individual patient, 
family physician, and cardiologist.18'20 Multiple factors may 
lead to a decision to begin a comanagement relationship 
including patient factors (eg, patient preference, patient

need for reassurance, patient confi
dence in the family physician, num
ber o f comorbid conditions), con
dition specific factors (eg, type of 
CHF, severity o f  disease, rare 
underlying cause), family physician 
factors (eg, knowledge about CHF, 
confidence level with CHF 
patients, uncertainty thresholds for 
diagnosis and treatment, previous 
outcomes with cardiology refer
ral), cardiologist factors (eg, proce
dural expertise, style o f comanage
ment), and system-of-care factors 
(eg, managed care guidelines). The 
relative importance o f  these fac
tors in the comanagement o f  CHF 
patients has not been evaluated 
and not all factors listed above 
were available for this study. Our 

ability to determine the most probable reason for initiating 
comanagement retrospectively is limited because o f the 
difficulty in identifying the complex interplay o f the 
patients and physicians involved.

We explored many potential differences in patient char
acteristics between comanaged patients and those man
aged solely by family physicians. Multiple comparisons in 
this descriptive study increased the likelihood that some of 
the statistically significant differences occurred by chance. 
However, the differences we observed between these 
groups o f patients raise a number o f questions about how 
physicians decide to refer patients for comanagement and 
the ways in which comanagement influences treatment 
choices. In our study, the patients cared for solely by fam
ily physicians tended to be women, older, and less likely to 
have had a myocardial infarction. They also had better sys
tolic function and were on fewer cardiac medications. The 
medications used less often in these patients were those 
for conditions that are more common in the comanaged 
group: hyperlipidemia, coronary artery disease (beta 
blockers, nitrates, and calcium-channel blockers), or 
reduced systolic ejection fraction (digoxin). The 2 groups 
had similar distributions o f NYHA functional status, dura
tion o f CHF, the number o f patients who were newly diag
nosed in the year o f study, and the proportion receiving 
ACE inhibitors and diuretics.

The differences in emergency department visits and 
hospitalizations for CHF patients are intriguing and are 
o f major importance for future studies. If comanagement 
leads to improved care and decreased use o f hospital- 
based resources, then the cost implications o f  cardiol
ogy comanagement are sizable. The tendency for fewer 
hospitalizations among comanaged patients in our study 
remained significant after controlling for differences in 
patient characteristics using logistic regression analysis. 
The adjusted odds ratio from our analysis, while statisti
cally significant, may overestimate the protective effect
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o f comanagement on hospitalization occurrence.21 A 
causal relationship cannot be assumed from  these 
results because o f the retrospective nature o f  the study 
and our inability to control for many other factors that 
may influence the relationship between comanagment 
and the need for hospital-based care.

Underlying the need for care in the emergency depart
ment and the acute care hospital is a complex web o f fac
tors specific to patients and physicians, many o f which we 
were not able to measure in our study. Patients with CHF 
who have experienced a life-threatening myocardial 
infarction, such as the majority o f  the comanaged patients, 
may be more motivated to control risk factors and comply 
with treatment recommendations than those who have not 
had a myocardial infarction. Noncompliance with treat
ment and dietary recommendations are major contribu
tors to hospital admission rates for patients with CHF.8’22 
Comanaged patients were more likely to have been treat
ed for depression; these patients may have been identified 
as being at higher risk for mortality and were followed 
more closely.23 The patients managed by family physicians, 
more o f whom were older and women, may have had 
weaker social support that could have led to later presen
tation and delayed identification o f problems. 
Cardiologists may have had a higher threshold for hospi
talization o f patients with CHF than family physicians. The 
patients who were comanaged were more likely to be tak
ing beta blockers, which also could lead to decreased hos
pitalization.24,26 Treatment effectiveness for patients with 
CHF with normal systolic function is not well defined.26 
Consequently these patients may not have been treated 
optimally when compared with comanaged patients with 
systolic dysfunction who axe likely to receive proven ther
apies.7 Patients in both groups were treated with ACE 
inhibitors at comparable frequencies, but the cardiologists 
may have pushed more aggressively toward effective tar
get doses used in clinical trials.27,2829 Patient education 
regarding self-monitoring o f CHF symptoms and when to 
seek care may have also differed between cardiologists 
and family physicians.

Limitations
In this retrospective study we were not able to measure a 
number o f factors that may explain the differences in out
comes. Our method only allowed for a broad classification 
o f reasons for comanagement and did not identify addi
tional contributing factors that were likely to influence a 
comanagement relationship and clinical outcomes. The 
study was also limited by not having access to the cardiol
ogists’ medical records to include patients who are man
aged solely by cardiologists. Because CHF is the potential 
outcome o f all cardiovascular disease, some patients with 
significant underlying cardiovascular disease may estab
lish care solely with a cardiologist before CHF symptoms 
develop. In addition, the generalizability o f  this study is 
limited by our focus on only one family practice setting. 
The pattern o f care and decisions for referral may be dif

ferent in residency teaching practices than in private com
munity-based practices. Despite these limitations, this 
study provides the first description o f comanagement of 
patients with CHF and raises important questions regard
ing the value o f  comanagement that can be more accu
rately addressed by well-designed prospective studies.

CONCLUSIONS
The results o f our study suggest that comanagement by a 
family physician and a cardiologist is a relatively common 
occurrence for patients with CHF and that the patients 
who are comanaged differ in terms o f age, sex, left ven
tricular ejection fraction, history o f myocardial infarction, 
medications used, and number o f hospitalizations for CHF 
exacerbations. Because the costs o f  care for CHF patients 
are high, these results have implications for further study 
o f the role o f comanagement in reducing costs and improv
ing care for patients with CHF. This study raises more 
questions than it answers. Some key questions include: 
Why are some patients with CHF comanaged while others 
are not? What strategies are best for monitoring the clini
cal course o f the patient and identifying criteria for initial 
referral and ongoing comanagement? Should all CHF 
patients with ischemic heart disease be comanaged? Does 
cardiology comanagement lead to decreased resource uti
lization for all patients with CHF, including the older ones 
with normal systolic function? These and other questions 
deserve further study to determine the value o f comanage
ment strategies in a time when the complexity o f diagnos
tic and therapeutic options for CHF is expanding.
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