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BACKGROUND: Congestive heart failure (CHF) is a common cause of
hospitalization and has a poor prognosis. Specialized multidisciplinary
clinics are effective in the management of CHE

OBJECTIVES: To measure time of admission to the specialized clinics
and explore factors related to the time of admission to these clinics.
METHODS: Patients who were newly admitted to one of six CHF multi-
disciplinary clinics in the province of Quebec were enrolled in the study.
Data were collected from the common clinical database used at these clin-
ics as well as from questionnaires administered to the patients.
RESULTS: A total of 531 patients with a mean age of 65.9 years were
enrolled. Only 26% were women. The median duration of disease before
admission to the CHF clinic was 1.2 years. The majority of patients (62%)
were referred by a cardiologist or an internist, while 24% were referred by
other specialists, and 14% by general practitioners. One-fifth of patients did
not have regular follow-up for their CHF before being admitted to the clinic.
Factors associated with shorter disease duration at admission to the clinic were
referral by a specialist, not having regular medical follow-up for CHE having a
higher income and having visited the emergency room for CHE
CONCLUSION: There may be a need to improve dissemination of infor-
mation regarding availability and benefits of CHF clinics and criteria for
referral.

Key Words: Congestive heart failure; Multidisciplinary heart failure clinics;
Referral

Les facteurs liés au délai avant I’admission
dans une clinique multidisciplinaire spécialisée
chez des patients atteints d’insuffisance
cardiaque congestive

HISTORIQUIE : Linsuffisance cardiaque congestive (ICC) est une cause
courante d’hospitalisation et est reliée a2 un mauvais pronostic. Les
cliniques multidisciplinaires spécialisées sont efficaces pour la prise en
charge de 'lCC.

OBJECTIFS : Mesurer le délai d’admission au sein d’une clinique
multidisciplinaire spécialisée et explorer les facteurs liés au moment
d’admission a ces cliniques.

METHODOLOGIE : Les patients qui venaient d’étre admis 2 I'une des
six cliniques multidisciplinaires d'ICC de la province de Québec ont
participé a 'étude. Les données étaient tirées de la base de données
cliniques commune utilisée au sein de ces cliniques ainsi que des
questionnaires administrés aux patients.

RESULTATS : Au total, 531 patients d’'un 4ge moyen de 65,9 ans ont
participé a 'étude. Seulement 26 % étaient des femmes. La durée médiane
de la maladie avant I'admission a la clinique d'ICC était de 1,2 an. La
majorité des patients (62 %) avaient été aiguillés par un cardiologue ou un
interniste, tandis que 24 % l'avaient été par d’autres spécialistes, et 14 % par
leur praticien général. Le cinquieme des patients n’avaient pas eu de suivi
régulier de leur ICC avant I'admission 2 la clinique. Les facteurs associés a
une moins longue durée de la maladie & 'admission a la clinique étaient
laiguillage par un spécialiste, I'absence de suivi médical régulier pour 'ICC,
un revenu plus élevé et la fréquentation de I'urgence en raison de I'lCC.
CONCLUSION : Il serait peut-étre nécessaire d’améliorer la diffusion de
l'information au sujet de la disponibilité et des avantages des cliniques
d’ICC et des criteres d’aiguillage.

ongestive heart failure (CHF) is one of the most common causes of

hospitalization among people 65 years of age and older (1). Its
prognosis is poor, with high readmission rates (2,3) and mortality (4-9).
In the past decade, new developments in treatment have led to
improvements in CHF survival, decreased hospital admissions and
improved quality of life (6,10). To implement these new treatment
regimens and account for the growing number of cases and hospitaliza-
tions, specialized multidisciplinary CHF clinics were established.
Benefits of these clinics include reductions in the number of emergency
room (ER) visits, hospitalization frequency and length of stay, along
with reduced cost of care and improvement in quality of life; moreover,
there is some evidence to support the impact of these clinics on patient
survival (11-22). With increasing evidence of their efficacy, Canadian
and American expert committees have introduced such clinic settings
in their guideline recommendations (10,23,24). The Canadian
Cardiovascular Society stipulates that higher-risk individuals with

heart failure, individuals recently hospitalized with heart failure and
those with new-onset heart failure would benefit from multidisciplinary
heart failure clinics (23,25-27). To optimize clinical outcomes, it is
crucial to have access to this type of specialized care.

Despite the guidelines, it is unclear whether all patients with CHF
have equal access to specialized CHF clinics. Certain types of patients
may be considered better suited for the clinics (28) and physicians may
have different referral practices (29). Thus, factors related to earlier
admission to the clinics after a first episode of CHF may include the
type of physician who has followed the patient (eg, knowledge and
attitudes toward referral), patient-related characteristics (eg, age, sex,
social situation, ability to attend regular clinic appointments, disease
severity and type, and comorbidities) and system-related factors
(eg, wait time and service availability). To our knowledge, no study
has explored factors associated with the rapidity at which patients are
admitted to specialized CHF clinics within the course of their disease.
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Thus, the objectives of the present study were to determine time to
admission of patients with CHF to specialized clinics and explore fac-
tors associated with this time interval.

METHODS

Access-Clinic is a prospective cohort study, designed to compare
men and women with respect to disease severity at entry, manage-
ment and outcome. Patients with CHF who were newly admitted to
one of six CHF multidisciplinary clinics in the province of Quebec
were enrolled. Data were collected from the common clinical data-
base used at these clinics (Vision Cardiologie; Carole Drouin, Claude
Sauvé, Charles Brochu and Marc Frenette) as well as from question-
naires administered to the patients. Clinical information extracted
from the database for the purposes of the present study included New
York Heart Association (NYHA) functional class, left ventricular
ejection fraction (LVEF), patient age and sex, and dates patients
were seen at the clinic. The questionnaire obtained sociodemo-
graphic information, disease history (including initial CHF diagno-
sis), referral history, health services utilization and self-reported
health status, and included the Minnesota Living with Heart Failure
Questionnaire (MLHFQ). In addition, each patient underwent the
6min walk test, which measures functional capacity by evaluating
submaximal exercise capacity. All patients signed informed consent
forms and the study was approved by the institutional review board
of each participating institution.

The present study represents cross-sectional data obtained at
baseline. Time to admission was defined as the difference in time
between the date of the first appointment to the specialized heart
failure clinic and the date of diagnosis of CHE Patient-related vari-
ables included sociodemographic characteristics, disease severity,
type of CHF condition and presence of comorbid conditions.
Severity was measured by NYHA functional class, MLHFQ score
and 6 min walk test distance. The NYHA functional classification
system consists of four classes based on symptoms reported by
patients and evaluated by the cardiologist or clinic nurse during the
first visit. Class IV describes those with the greatest disability. The
NYHA classification is valuable for establishing the functional sta-
tus of patients (30-32) and has good prognostic value (33). However,
to reduce reliability problems (30), a training session was provided
to ensure similar evaluation of this measure. The MLHFQ is a
21-item questionnaire that includes eight items on physical aspects,
five on emotional aspects, and eight other items. It measures the
patient’s perceptions regarding how CHF symptoms impact their life
during the preceding month. Each item is graded on a scale of O to
5, with the resultant global summed score ranging between 0 and
105. Higher scores indicate a lower health-related quality of life.
Construct validity and internal consistency are high (34-36). Scores
are strongly correlated with prognosis (37) and maximal oxygen
consumption (38). The 6 min walk test is a measure of submaximal
exercise capacity. The patient is instructed by the nurse to walk for
6 min, and may stop and restart as desired. At the end of 6 min, the
total distance (in metres) is measured. In general, this test is toler-
ated well by people with CHF (10,38). There is a good correlation
with maximal oxygen consumption (39-42), and a moderate corre-
lation with quality of life and NYHA functional class (39,41,43-45).
The 6 min walk test has good reproducibility (39,42,44,46-48).
Patients with an LVEF of lower than 40% were classified as having
systolic dysfunction heart failure and those with an LVEF of 40% or
greater were classified as having heart failure with preserved systolic
function (HFPSF). One physician-related factor — type of physician
who referred the patient to the clinic — was used. Physicians were
classified as one of the following: cardiologist, internist, other spe-
cialist (not a cardiologist or internist) or general practitioner (GP).
In terms of system-related factors, all patients were seen in special-
ized clinics in an urban centre and access in terms of service avail-
ability was not an issue. Moreover, criteria for admission to the
clinics were similar (eg, frequent CHF admissions or ER visits,
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newly diagnosed CHF admitted to the coronary care unit, heart
transplant evaluations and other evaluations for novel heart failure
therapies, and patient must have a support system that allows for
compliance to benefit from services).

Analysis

The time to admission, defined as time from diagnosis until first appoint-
ment in the clinic, was measured. Bivariate statistics (¢ tests and Pearson
correlations) were used to compare time to admission to the clinic with
the type of doctor and patient characteristics such as age, sex, socioeco-
nomic status, social situation, level of disease severity, comorbidity and
past health care use. The social situation of patients was evaluated based
on whether the person was single, lived with someone, or required assis-
tance for organizing or attending medical appointments. The number of
comorbid conditions (as described in the database) was assessed and
specific comorbidities were explored including chronic obstructive pul-
monary disease, diabetes, chronic renal insufficiency and obesity. Health
care use included the number of ER visits for CHF and the number of
hospital admissions for CHF in the past six months. Disease severity was
defined in three ways: using NYHA classification, 6 min walk test dis-
tance and health-related quality of life score determined by the MLHFQ.
Disease type (systolic dysfunction versus HFPSF) was defined using the
cut-off for LVEF at 40%. Multiple logistic regression was used to explore
whether time to admission to the clinic (dichotomized at the median)
was associated with the type of referring doctor and various patient-
related factors. Multiple linear regression was also performed using a log
transformation for time from diagnosis to admission to the clinic as the
dependent variable.

RESULTS

Of the 582 patients who were newly enrolled in the specialized clinics
and approached to participate, 531 participated in the study. The
mean (x SD) age of the entire sample was 65.9+11.2 years and
138 (26%) were women. On average, subjects had CHF for
5.2+8.2 years, with a median duration of 1.2 years before admission to
the clinic (interquartile range 0.2 to 6.9 years). The mean score on the
MLHFQ was 45.1+24.1 and the mean 6 min walk test distance was
277.5+£121 m. In the previous six months, more than 70% of patients
were admitted to a hospital and nearly 73% visited an ER for their
CHE Table 1 describes the sample in terms of sociodemographic and
clinical characteristics. The majority of patients (n=311; 62.3%) were
referred by either a cardiologist or an internist, 120 (24.1%) were
referred by another specialist and 68 (13.6%) by a family physician. A
total of 101 (20.6%) patients had regular follow-up for their CHF
before being admitted to the clinic; of these, 52% were referred to the
clinic by a cardiologist, 37% by another specialist and 11% by a family
physician.

Factors associated with time of admission to the clinic were
explored. Bivariate comparisons (Figure 1) indicated that factors asso-
ciated with admission to the clinic at an earlier point in disease history
included not having regular follow-up by a physician in the past for
CHE having a higher level of education and having lower disease
severity (ie, lower NYHA functional class). Diabetic patients were
referred later than nondiabetic patients (6.4+8.2 years versus
4.5+8.1 years, respectively; P=0.02), as were those with chronic renal
insufficiency (8.9+11.3 years versus 4.09+6.6 years, respectively;
P<0.0001). There was a significant, although low, positive correlation
between disease duration and age (Pearson r=0.2, P<0.001), which
suggested that older patients were referred later. This was confirmed
when age was stratified by tertile; persons 60 years of age or younger
were referred within an average of 3.1 years, those between 61 and
72 years of age were referred within 6.3 years and those older than
72 years of age were referred within 6.3 years (P=0.0005). There was a
low negative correlation between disease duration and 6 min walk test
distance (Pearson r=-0.3, P<0.001), implying that patients with a
shorter 6 min walk distance (more severe functional impairment) were
referred later.

Can J Cardiol Vol 25 No 10 October 2009



TABLE 1

Sociodemographic and clinical characteristics of the
sample of newly enrolled patients in the multidisciplinary
congestive heart failure (CHF) clinics (n=531)

Characteristic n %*
Women 138 26
Social situation (single) 169 34.3
Requires help to arrange or go to medical appointments 441 89.3
Education level
Elementary school 123 24.6
High school 122 24.4
College 92 18.4
University 163 35.9
Household income
<$20,000 100 24.1
$20,000-$45,0000 166 40.0
>$45,000 149 35.9
New York Heart Association functional class
| 89 17.2
I 303 58.6
Il or IV 125 24.2
Left ventricular ejection fraction <40% 70 135
Number of emergency room visits in the past 6 months
0 136 27.4
1 184 37.0
>1 177 35.6
Number of hospital admissions for CHF in the past 6 months
0 143 29.0
1 206 41.7
>1 145 29.4
Number of comorbid conditions
0 21 4.0
1 86 16.2
2 99 18.6
>2 325 61.2
Diabetes 189 35.6
Chronic obstructive pulmonary disease 112 211
Chronic renal insufficiency 126 23.7
Obese 116 21.8
Referring doctor
Cardiologist 275 55.1
Internist 36 7.2
Other specialist 120 24.0
Family physician 68 13.6

*Percentages calculated with totals that excluded subjects with missing data

The main factors associated with admission to the clinic within
1.2 years of diagnosis of CHF included being referred by a specialist
(other than a cardiologist or an internist), not being followed regularly
for CHF by a physician, being a woman, having had an ER visit within
the preceding six months, and not having chronic renal insufficiency
(Table 2). Although not statistically significant, there was a trend
toward those with lower household income and older persons to be
admitted to the clinic later.

Multiple linear regression analysis (using a logarithmic transforma-
tion for time from diagnosis until admission; Table 3) confirmed that
earlier admission to a CHF clinic was associated with being referred by
a specialist, and not being followed up regularly for CHF by a physi-
cian, as well as having more than two comorbid conditions. In addi-
tion, those who had a lower annual income (less than $20,000) tended
to be admitted later than those with higher incomes, as were those
with higher functional disability (lower 6 min walk distance). In
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P=0.01

P=0.13
p<0001 P=0.16

P=0.91

Years

Figure 1) Time from congestive heart failure (CHF) diagnosis until referral
to a multidisciplinary clinic. The y-axis displays disease duration in years
(ie, time from CHF diagnosis until admission to the clinic). The x-axis dis-
plays the various patient groups, defined by specific characteristics. For
example, time until referral is described for those persons referred by cardi-
ologists, other specialists and general practitioners (GPs). The correspond-
ing P-values are displayed for the unadjusted differences between groups.
flu Follow-up; NYHA New York Heart Association

Table 3, cardiologists and internists were grouped into one category
(reference), maintaining the remaining two categories as other spe-
cialists and GPs. When specific comorbid conditions were used in the
model, only chronic renal insufficiency was associated with later
admission to a CHF clinic (P=0.01).

DISCUSSION

The majority of patients newly admitted to specialized CHF clinics
were referred by cardiologists. Patients who did not have a regular
physician following them for their CHF, those with higher income,
those who did not have chronic renal insufficiency and those who had
an ER visit for CHF during the preceding six months tended to be
referred earlier to the clinic, as were those who were referred by spe-
cialists who were not cardiologists.

It is not surprising that cardiologists tended to refer patients to the
clinic more often than other types of doctors. It is possible that GPs
refer to cardiologists who, in turn, refer to the clinics. For example,
GPs may seek diagnostic confirmation from cardiologists or respirolo-
gists. Nevertheless, we found that patients with a regular physician
who managed their CHF were referred later. Other specialists tended
to refer patients sooner than cardiologists or GPs. Specialists are more
likely to refer to other specialists when they recognize that the
patient’s problem is not within their domain of expertise, whereas a
GP may continue to follow the patient, order tests and continue
observing the patient over time (49).

Persons with lower incomes were admitted later to CHF clinics.
This observation suggests a possible bias in referral of those in higher
socioeconomic groups, similar to what was found in the referral of
persons with suspected rheumatoid arthritis to rheumatologists (50).
Although there are no fees associated with attendance, cost barriers
such as those associated with transportation may be an issue. Patients
who visited an ER during the preceding six months were referred
sooner. On the other hand, persons with more severe CHF (higher
NYHA functional class in the bivariate analysis and shorter 6 min
walk distance in the multiple linear regression analysis) were referred
later. The clinics are designed to promote self-management and are
geared toward patients with moderate to severe CHF symptoms.
However, persons with very high degrees of disability (also with
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TABLE 2
Factors associated with later (more than 1.2 years) referral
to the clinic

TABLE 3
Factors associated with later referral to the clinic
Factor Beta 95% ClI P

Factor Adjusted OR  95% CI P

Referring doctor

General practitioner 19 0.9t04.2 0.1
Other specialist* 0.6 0.3t01.0 0.05
Internist 0.7 0.2t02.0 0.5
Cardiologist Reference
Regular follow-up for CHF by a 2.8 14t05.6 0.003
physician in the past*
Men* 2 10t03.8 0.04
Age, years
<60 Reference
261 and <72 years 1.7 09to 3.1 0.1
>72 years 14 0.7t02.9 0.3
Social situation (single) 0.7 04t01.3 0.3
Needs help for medical appointments 14 0.6t0 3.2 0.4
Less than university education 11 0.7t0 2.0 0.6

Household income

<$20,000 21 10to 4.7 0.06
$20,000-$45,0000 11 06t020 0.7
>$45,000 Reference
New York Heart Association functional class
Il or IV 15 0.7t035 03
I 0.7 04013 03
| Reference
Left ventricular ejection fraction <40% 0.8 0.4t01.4 0.4
Mean HRQOL score 1 1.0to 1.0 0.5
Mean 6 min walk test distance 1 10t01.0 04
21 ER visit in past 6 months* 0.4 0.2t0 1.0 0.046
21 hospitalization for CHF in past 13 0.5t03.2 0.6
6 months
Chronic renal insufficiency* 2 1.03t0 4.0 0.04
Diabetes 0.8 05t015 0.6
Chronic obstructive pulmonary disease 0.8 04t015 0.5
Obesity 1.8 0.91t03.8 0.09

The statistical analysis used was multiple logistic regression. *P<0.05. CHF
Congestive heart failure; ER Emergency room; HRQOL Health-related quality
of life

certain comorbid conditions such as chronic renal insufficiency) may
not be regarded as suitable candidates for the clinics and may be less
likely to be accepted into these programs. On the other hand, the lit-
erature indicates that persons with higher degrees of disability (NYHA
functional class III and IV) do benefit (17,22,51-53), which suggests
that persons with severe disease may benefit from these multidisci-
plinary clinics. Criteria for admission to the clinics may need to be
better defined and specified.

There was a tendency for men to be admitted to the clinics later
than women, although bivariate analysis indicated no significant dif-
ference in disease duration at admission between men and women.
When we performed separate analyses for men and women (data not
shown), men who had lower functional disability (longer 6 min walk
distance, P=0.02) were admitted sooner, whereas women with more
severe disease (higher NYHA functional class, P=0.07) were admitted
sooner. [t appears that women may have more severe disease at admis-
sion than men, indicating a possible sex bias in referrals.

Older patients tended to be referred later. These patients often
have more problems with mobility and would have a more difficult
time attending clinic appointments. Home care services for these per-
sons may be a good alternative.

We noted that one-fifth of our cohort had not been receiving regu-
lar care for their CHF before being admitted to the clinic. This lack of
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Referring doctor
General practitioner —-0.004
Other specialist* —-0.66
Cardiologist or internist reference

—0.68 to 0.67 0.99
-1.20to -0.19 0.02

Followed regularly for CHF in the past ~ 1.12 0.56 to 1.69 0.001

by a physician*
Men 0.43 —0.15to0 1.00 0.15
Age (years) 0.009 —0.01 to 0.03 0.44
Social situation (single) -0.47 —0.99 to 0.05 0.08

—0.83 t0 0.65 0.81
—0.30 to 0.65 0.48

Needs help for medical appointments ~ —0.09
Less than university education 0.17
Household income

<$20,000* 0.74 0.08t0 1.41 0.03
$20,000-$45,000 0.28 —-0.251t0 0.81 0.3
>$45,000 reference

New York Heart Association functional class
I or IV 0.25 -0.52t0 1.01 0.58
1] -0.38 -0.98 t0 0.22 0.22
| reference

Left ventricular ejection fraction <40% 0.37 —0.22t0 0.96 0.22

Mean HRQOL score 0.003 -0.007 to 0.01 0.58
Mean 6 min walk test distance* —-0.002 -0.004 to —0.0003 0.02
21 ER visit in past 6 months -0.51 -1.231t00.20 0.16
21 hospitalization for CHF in past -0.24 —1.02 to 0.54 0.54
6 months

More than 2 comorbid conditions* 0.51 0.09 to 0.92 0.02

Statistical analyses included logarithmic transformation for time since conges-
tive heart failure (CHF) diagnosis and multiple linear regression. R?=23%.
*P<0.05. ER Emergency room; HRQOL Health-related quality of life

regular care is discouraging because all patients should have a regular
source of primary care to manage their health care needs rather than
depending on hospital ERs. Nevertheless, this percentage is slightly
lower than that in the general Quebec population, where 26% of
people do not have a regular medical doctor (54). Also, these patients
were sent to the clinics earlier, possibly because they had no source of
regular follow-up. Once they had contact with the health care system,
they were referred to the clinic for management of their CHE Another
explanation may be that those who had regular follow-up with a physi-
cian for their CHF tended to have well-controlled stable disease and
were referred only when their disease became more problematic.

Patients who were followed by their GPs tended to be referred
later in the course of their disease, although this factor was not sta-
tistically significant. This later referral may be problematic if some
doctors are less aware of the existence of the clinics or are reluctant
to refer their patients to them. Benefits of such clinics have been
clearly demonstrated and physicians should be encouraged to send
appropriate CHF patients to the clinics. Appropriate patients (who
would benefit from the multidisciplinary clinic) are those who are
not cognitively impaired, can cooperate with the self-management
and education regimens, and are likely to adhere to the treatment
program (28). On the other hand, GPs who refer patients expect to
receive information about their patient and if these expectations are
not met, the physicians become dissatisfied with the referral process
(55). Recent evidence indicates that the establishment of an open
access heart failure service at a teaching hospital encouraged GPs to
use the service. Referrals can be streamlined by using specific base-
line investigations (56). This way, referrals can be both efficient and
appropriate.

It must be noted that realistically, it would not be possible to look
after all CHF patients at the specialized clinics because of capacity
issues. Thus, there must be some selection criteria for appropriate
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patients. Presently, the clinics operate in a steady state mode, with new
admissions roughly equivalent to attrition and mortality.

Limitations

Time of diagnosis was obtained from a questionnaire administered by
the nurses to patients newly enrolled in the clinic. There could have
been problems with self-report, likely resulting in some random mis-
classification errors, which may have underestimated the true associa-
tion between time to admission to the clinic and various factors.

We had information regarding physicians who referred patients to
the clinic but not the trajectory of referral (ie, whether a GP referred
to a respirologist who, in turn, referred to a cardiologist).

Acceptance of certain types of patients at different clinics may
have influenced the results of the present study. Although criteria for
referral to multidisciplinary CHF clinics have been established (23),
the populations treated in these clinics are likely to reflect the clini-
cal and research interests of the physician, the needs of different
communities and the availability of resources (57). Organizational
characteristics related to the clinic itself may also contribute to time
to admission and were not evaluated in the present study. For exam-
ple, the wait time to obtain an appointment, staffing and resources at
the particular clinic, and administrative requirements (pre-
acceptance tests and evaluations) may account for delays in being
admitted to the clinics. We cannot be certain of the generalizability
of our results. However, there are similarities with other studies of
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patients attending multidisciplinary CHF clinics in terms of mean
age, sex distribution, and the presence of both systolic dysfunction

and HFPSF (52).

CONCLUSION

Patients with CHF are more likely to be referred to specialized clinics
by cardiologists and specialists than by GPs. The average disease dura-
tion before admission to the clinic was five years; however, one-half of
the patients were referred after 1.2 years. People with higher socioeco-
nomic status tended to be referred earlier, as were those who did not
have a regular source of primary care for their CHF and who recently
visited an ER for CHE Although our study did not address knowledge
about CHF clinics among physicians, it may be important to improve
the dissemination of information regarding availability and benefits of
CHEF clinics to primary care practitioners (and emergency medicine
doctors) as well as criteria for referral. Strategies such as preceptor-
ships, presentations to family practice conferences and continuing
medical education functions may be useful in this regard.
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