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Abstract

Background and objective: To evaluate if consultation between specialists in Internal Medicine and family doctors (CIMFD) improves the clinical
management and prognosis of patients with heart failure (HF).
Methods: Design: prospective case-control study (5 years of follow-up). Setting: community-based sample within the area of a university teaching
hospital. Subjects: 1857 patients (N= 14 years) diagnosed for the first time with HF (1stDxHF), in the CIMFD. Control group: 1981 patients (from
health centres not covered by the CIMFD), 1stDxHF, in the external consultations of the hospital. Main outcome measures: mortality rate (MR).
Admissions (HA). Emergency services visits (ESV). Delays in receiving specialist attention (DRSA), and the resolution of the process (DRP).
Number (NTP) and delays in reporting (DTP) tests performed. Proportion (PRC) and delay (DRC) in resolving cases.
Results: We observed a reduction of: MR (by 10.8%, CI 95%, 8.6–13.0, p b 0.005); HA, per patient per year (ppy) (by 1.8, 1.3–2.3, p b 0.01);
ESV, ppy (by 1.9, 1.2–2.6, p b 0.01); DRSA (by 26.5 days, 21.8–31.2, p b 0.001); DRP (by 21.0 days, 18.3–23.7, p b 0.001), and DRC (by
25.8 days, 20.3–31.4, p b 0.01). The PRC (17.2%, CI 95%, 15.5–18.9, p b 0.01) was higher for the CIMFD.
Conclusion: The CIMFD approach improves prognosis and efficacy in the clinical management of patients with HF because it reduces mortality
and morbidity (HA and ESV), shortens the delays in receiving care and in resolving the diagnostic and therapeutic process (DRSA, DRP, DRC),
and increases the proportion of diagnosed and treated patients.
© 2008 European Federation of Internal Medicine. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Heart failure (HF) is a common and serious disease that
accounts for high healthcare and social costs [1–7]. Continuity
of care is a critical aspect in the clinical management of chronic
diseases, especially in the case of older persons with serious
comorbidity, as in patients with HF. One of the weaknesses of
the national health system in Spain is a lack of coordination
generally existing between primary care and hospital attendance
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[8]. The aging of the population creates situations where
patients suffering diverse conditions are customarily seen by
several different specialists (leading to fragmentation in respect
of entities and equipment) [9], who may sometimes consult with
other specialists (leading to cross referrals) [10], to the
repetition of tests [11,12], to the prescription of several different
medications (polymedication), to repeated patient journeys to
the hospital, and, in general, to the perception of disorganization
and poor quality by the patients [13–16].

The family doctors (FDs), despite having the training
necessary to resolve the great majority of the health problems
of their patients, are sometimes limited by not having access to
the appropriate complementary tests relevant to these problems
Published by Elsevier B.V. All rights reserved.
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Table 1
Characteristics of the patients diagnosed with heart failure (HF) by consultation
between specialists in Internal Medicine and family doctors (CIMFD) and by the
external consultations of the hospital (CONTROL)

CIMFD
(n=1.857)

CONTROL
(n=1.981)

p

Age 74.8±14.8 73.5±13.4 n/s
Females 76.4±12.5 76.7±13.6
Males 71.6±13.8 71.4±12.5

Sex n/s
Female (No./%) 984 (53) 1030 (52)
Male (No./%) 873 (47) 951 (48)

Ecocardiography (No./%) 1801 (97) 1823 (92) n/s
Time since Dx (days): b0.01
Clinical 10.5±6.6 37.6±19.7
Ecocardiograph 22.6±11.9 43.6±16.7

Type of HF: (No./%) n/s
Systolic (LVEFb50) 984 (53) 1091 (55)
Non systolic (LVEFN50) 799 (43) 812 (41)
Others 74 (4) 80 (4)
Valvular disease+LVEFb50 18 (1) 34 (1.7)

LVEFb36 (No./%): 260 (14) 337 (17) n/s
LV Hypertrophy (No./%): 594 (32) 614 (31) n/s
Etiology of the HF (No./%): n/s
Ischemic (Angina or AMI) 929 (50) 1010 (51)
Hypertension 799 (43) 792 (40)
Valvular 56 (3) 75 (3.8)
Others 75 (4) 69 (3.5)
Ischemic+AHT 520 (28) 515 (26)

Comorbidity (No./%): b0.05
Angina 501 (27) 574 (29) n/s
AMI 539 (29) 614 (31) n/s
Coronary interv'n 427 (23) 416 (21) n/s
CVA 111 (6) 40 (2) b0.05
Peripheral ischemia 204 (11) 139 (7) n/s
Diabetes mellitus 594 (32) 475 (24) b0.05
Hypertension 891 (48) 832 (42) n/s
C. renal failure (CrN1.5 mg/dL) 223 (12) 119 (6) b0.01
COPD 130 (7) 59 (3) b0.01
Chronic hepatopathy 74 (4) 12 (0.6) b0.005
Dementia 56 (3) 6 (0.3) b0.001
Others 55 (3) 40 (2) n/s

N2 Comorbidities 929 (50) 733 (37) b0.01
Females (No./%) 446 (24) 337 (17)
Males (No./%) 483 (26) 396 (20)

Charlson Index 2.4±1.3 1.1±0.5 b0.01

LVEF: Left ventricular ejection fraction; LV Hypertrophy: Left ventricular
hypertrophy; AMI: Acute myocardial infarction; Coronary interv'n: Previous
coronary intervention (percutaneous or surgical); CVA: Cerebro-vascular
accident; C. renal failure: Chronic renal failure; Cr.: Creatinine; COPD: Chronic
obstructive pulmonary disease.
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[9–25]. Hospital external (out-patient) consultations are over-
loaded by the large number of patients who need to be attended
[12,17–19,21].

The consultation between internists and family doctors
(CIMFD) is an innovatory approach to organising care that not
only improves its efficacy in comparison with that of the classic
model of consultation with specialized attention, but also
facilitates epidemiological research into the causes and clinical
management of medical processes. In previous studies we have
shown that it is possible to improve the efficacy of care in
patients who are referred from primary care to an appointment
with a specialist, by means of joint patient consultations with
internists and family doctors [26,27]. From those findings we
assume that the CIMFD approach would improve the efficacy
of medical attention for patients with chronic heart failure
(CHF). To test for this hypothesis, we have designed a
prospective study of cases and controls to compare the efficacy
of the consultation of Internal Medicine with that of a
simultaneous control group of patients with CHF who have
been referred to an external consultation of the hospital under
the customary system.

2. Methods

2.1. Organisation of the CIMFD

All the patients referred by their FD to a specialist
consultation of any of the medical specialities (Cardiology,
Gastroenterology, Internal Medicine, Infectious Diseases,
Nephrology, Neurology, Pulmonology or Rheumatology) of
the University Hospital Puerto Real (HUPR), are seen jointly
and at the same medical appointment (at the Health Centre
where the FD is based), by their FD and a consultant internist
(CI), who attends the Centre once a week. The patient
consultations jointly with an internist and the family doctor
are currently taking place at three health centres, covering a total
of 87,016 inhabitants. A total of 69 family doctors based at the
three health centres mentioned, and 6 specialists in Internal
Medicine assigned to the Internal Medicine Service of the
HUPR participated. A detailed description of the CIMFD has
been previously published [26,27].

2.2. Study design

A prospective study of cases and controls over a period of
5 years (1 January 2002 to 31 December 2006), with the aim of
assessing the efficacy of organised consultation between
hospital internists and family doctors for the attention to
patients with CHF, in comparison with the efficacy of the
traditional system of specialist consultations requested from
primary care and performed exclusively in the hospital.

2.3. Study group

All the patients (N= 14 years) attended under the CIMFD
system and diagnosed for the first time with CHF (by the
Framingham criteria) during the period of study (1857 patients).
2.4. Control group

Sample of 1981 patients (N= 14 years) diagnosed for the first
time with CHF, taken from the total of the patients attended in
the external consultations of the HUPR (10,666) during the
period of study. These patients originate from health centres not
included in the CIMFD system. The patients of the control
group were selected randomly and matched for age, sex and
comorbidity with the patients of the study group. The patients
and controls were included prospectively. This study has been
undertaken with the approval of the Committee for Ethics,
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Research and Clinical Assays, of the University Hospital Puerto
Real.

2.5. Collection of data and study variables

Data was collected in respect of the following variables: the
Health Centre, patient affiliation, sociodemographic data, the
Family Doctor of the patient, clinical data and the problem
consulted, data and variables referring to the tests requested
before the CIMFD, treatment received prior to the specialist
consultation, data and variables referring to the tests requested
under the CIMFD, the definitive diagnosis, the treatment
decided and administered, length of time until resolution of the
problems, mortality, visits to emergency services (hospital and
health care centre) and admissions of the patient, where
applicable.

To assess the degree of satisfaction of the patients, a
previously-validated telephone survey (25–28) was conducted
of a sample of 214 patients selected randomly from among the
1857 patients diagnosed with CHF in the CIMFD; a similar
survey was made of the 69 FDs who participated.

2.6. Statistical analysis

No losses were recorded of patients initially included in the
study; all the patients of both groups attended their appoint-
ments to receive the results of the tests requested after the first
visit. The patients who did not present for the first appointment
have been computed for all purposes (intention to treat), and to
determine the proportion of non-attendance (inefficiency).

The data are expressed in absolute and relative values,
utilising measurements of central trend (means) and dispersion
(standard deviation). The continuous variables with normal
distribution are expressed as means and standard deviations,
and the values for the study group have been compared with
those for the control group using the Student t test. When these
variables do not present a normal distribution, the Mann–
Whitney test is employed. The categoric variables are expressed
as percentages or frequencies, and have been compared using
the X2 of Pearson. The 95% confidence intervals have been
determined. For all the tests, the results have been considered
significant for a CI of 95% and a P value of less than 0.05. All
Table 2
Tests requested by the Family Doctor before requesting a specialist consultation for th
the external consultations of the hospital (CONTROL)

CIMFD(n=1857)

No. (%) Delay (days) Mean (SD

Analytical 1783 96 8.7 (1.3)
Thorax X-ray 1781 96⁎ 4.3 (0.6)
ECG 1820 98⁎ 0.7 (0.1)⁎

SPirometry 130 7 2.7 (0.4)⁎

Consultations 56 3⁎ 22.7 (2.9)⁎

Total 5689 10.8 (5.1)⁎

Tests/Patient 3.1±1.4
Patients having tests (%) 98

Min.: Minimum. Max.: Maximum. Thorax X-ray: Radiography of the thorax. ECG
the analyses were performed with the SAS software version
9.13 (SAS Institute Inc, Cary, NC) [28].

3. Results

The characteristics of the patients included in the study group
(CIMFD) and in the control group are given in Table 1. There
were no significant differences in age or sex, in the type of HF
(LVEF b 50% vs. LVEF N= 50%), in the rates of HF with LVEF
b 36% or with left ventricular hypertrophy, and in the etiology
of the patients with HF included in the two groups. The patients
attended in the CIMFD presented more comorbidity and a
higher Charlson Index than those of the control group.

Table 2 summarises the tests most frequently requested by
the family doctors before referring to a specialist consultation.
This table also shows for the two groups the mean delay in
reporting the results of the tests to the patient, the mean number
of tests requested per patient, and the proportion of patients for
whom the family doctors requested one or more tests before
referring them to a specialist consultation. No differences are
appreciated in the mean delay in informing patients of the result
of the tests requested by the FD before referral to the specialist
consultation, or in the mean number of tests per patient or the
proportion of patients having tests.

The delay experienced by patients in receiving specialist
attention was considerably less by 26.5 days (CI 95%, 21.8–
31.2 days, p b 0.001) for the patients attended under the CIMFD
system (4.7 ± 0.06 days), in comparisonwith the delay for patients
attended under the usual system of referral (26.8 ± 0.23 days).

Table 3 gives details of the tests requested most frequently by
the specialists for patients with CHF, comparing patients
attended under the CIMFD system with those seen under the
usual system in the HUPR. This table also indicates the delays
in reporting test results to the patients, the mean number of tests
performed per patient, and the proportion of total patients for
whom the specialists requested tests.

The mean delay in reporting to patients the result of the tests
requested by the specialists was 21.0 days (CI 95%, 18.3–
23.7 days, p b 0.001), and the mean number of tests performed
per patient was 0.9 (CI 95%, 0.3–1.5 p b 0.01); both measures
were notably lower for the CIMFD group. No appreciable
differences are seen in the proportions of patients having tests.
e patient, either jointly with a specialist in Internal Medicine (CIMFD) or through

CONTROL (n=1981) p

) No. (%) Delay (days) Mean (SD)

1803 91 8.3 (1.1) n/s
1565 79⁎ 4.7 (0.7) b0.01
1426 72⁎ 3.6 (0.5)⁎ b0.005
178 9 9.8 (1.5)⁎ b0.05
357 18⁎ 47.8 (5.3)⁎ b0.001
5507 11.2 (8.7)⁎ n/s
2.8±1.3 n/s
92 n/s

: Electrocardiogram.



Table 3
Tests requested by the specialist, either in the patient consultation jointly with the specialist in Internal Medicine and the family doctor (CIMFD) or in the external
consultation of the hospital (CONTROL)

CIMFD (n=1857) CONTROL (n=1981) p

No. (%) Delay (days)Mean (SD) No. (%) Delay (days)Mean (SD)

Analytical 392 10⁎ 9.6 (1.6)⁎⁎ 1941 98⁎ 36.9 (6.8)⁎⁎ b0.001
Echocardiograms 1801 100 23.5 (3.4) 1842 93 18.9 (2.1) n/s
Exercise test 371 20⁎ 36.3 (6.1)⁎⁎ 594 30⁎ 15.7 (1.9)⁎⁎ b0.01
Nuclear med. 353 19⁎ 31.2 (3.7)⁎⁎ 238 12⁎ 49.6 (9.3)⁎⁎ b0.05
Non-cardiac echo 464 25⁎ 22.6 (2.8)⁎⁎ 139 7⁎ 48.9 (8.8)⁎⁎ b0.01
CAT 279 15 26.2 (3.7)⁎⁎ 317 16 56.6 (10.4)⁎⁎ b0.01
NMR 61 3.3 6.8 (0.5) 99 5 6.2 (0.3) n/s
Consultations 111 6⁎ 22.7 (2.7)⁎⁎ 396 20⁎ 49.8 (9.0)⁎⁎ b0.005
Others 279 15 14.3 (1.4)⁎⁎ 376 19 36.3 (5.9)⁎⁎ b0.05
Total 3931 17.2 (3.6)⁎ 5.957 38.2 (6.4)⁎ b0.001
Tests/Patient 2.1±1.2 3.0±1.4 b0.01
Patient having tests (%) 100 100 n/s

Min.: Minimum. Max.: Maximum. Nuclear Med: Nuclear medicine tests. Non-cardiac Echo: Non-cardiac echography. CAT: Computerised axial tomography. NMR:
Nuclear magnetic resonance.
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Table 4 summarises the resolution of the patient attendance
process in the study group compared with the control group.
The mean delay in establishing the diagnosis and deciding the
treatment of these patients under the CIMFD approach is
25.8 days less (20.7 vs 46.5 days) than that for patients of the
control group (CI 95%: 20.3–31.4 days, p b 0.01) (Fig. 1).

The proportion of cases resolved (diagnosed and treated)
under the CIMFD system is 17.2% more (82% vs 65%) than
those resolved under the classic referral system (CI 95%: 15.5–
18.9%, p b 0.01) (Fig. 2). Under the CIMFD system the
proportion of patients discharged, 46.0% (CI 95%: 41.7–
50.3%, p b 0.001) is also higher, both on the first visit (3.9%, CI
95%: 3.3–4.5%, p b 0.01) and on the second, after reception of
test results (42.4%, CI 95%: 37.6–46.8%, p b 0.001).
Conversely, under the CIMFD, the proportion of cases pending
resolution (17.1%, CI 95%: 14.7–19.5%, p b 0.005), the
proportion of referrals to other specialities (cross-referrals)
(39.2%, CI: 35.5–42.9%, p b 0.001), and the proportion of
Table 4
Resolution (diagnosis and treatment) of the patients with heart failure, by the
joint consultation with the specialist in Internal Medicine and the family doctor
(CIMFD), or through the external consultations of the hospital (CONTROL)

CIMFD
(n=1857)

CONTROL
(n=1981)

p

No. (%) No. (%)

Cases resolved 1523 82 1288 65 b0.01
Discharges 1st visit 93 5 20 1 b0.01
Discharges 2nd visit 892 48 119 6 b0.001
Admissions 204 11 297 15 n/s
Referrals 334 18 852 43 b0.001
Internal Medicine 260 14 60 3 b0.005
Cardiology 37 2 119 6 b0.01
Other medical specialities 168 1 594 30 b0.001
Other non-medical specialities 19 1 79 4 =0.01

Cases pending 234 18 693 35 b0.01
Check-ups 984 53 1545 78 b0.01
Delay (days) 20.7±6.3 46.5±11.2 b0.01
specialist check-ups (25.0%, CI: 20.3–29.7%, p b 0.01) are
lower than for the control group (Table 4 and Fig. 2).

During the 5 years of monitoring from the date of diagnosis
of CHF, the patients attended under the CIMFD had fewer
numbers per annum of urgent visits to either the hospital or to
their health centre (mean 1.9, CI 95%: 1.2–2.6, p b 0.01), of
admissions (mean 1.8, CI: 1.3–2.3, p b 0.01), and a lower
mortality rate (10.8%, CI 95%: 8.6–13.0%, p b 0.005), than
those of the control group.

The degree of satisfaction with the CIMFD system expressed
by both the patients and the FDs was very high. All the patients
located (214) responded the telephone interview.Of those patients
surveyed, more than 85% (CI 95%: 79–98%) considered as
excellent or very good the time elapsed for receiving specialist
attention, the clarity and scope of the explanations received in
respect of their process, of the tests requested for their study, the
Fig. 1. Delay in the resolution (diagnosis and treatment) of the patients with
heart failure, by the joint consultation with the specialist in Internal Medicine
and the family doctor (CIMFD), or through the external consultations of the
hospital (CONTROL).



Fig. 2. Resolution (diagnosis and treatment) of the patients with heart failure.
Rate (percent) of patients with heart failure resolved (diagnosed and treated),
and rate (percent) of check-ups by the joint consultation with the specialist in
Internal Medicine and the family doctor (CIMFD), or through the external
consultations of the hospital (CONTROL).
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interest shown by the consultant internist in their case, in listening
to and understanding their signs and symptoms, and the treatment
subsequently received. Most of the patients (89%, CI 95%: 80–
98%) considered that the consultation had contributed to the
improvement or relief of their process. The overall assessment of
the CIMFD system by the patients was excellent or very good in
87.4% of cases (CI 95%: 81.2–93.6%), and 93% (CI 95%: 89–
97%) of the patients surveyed would recommend this type of
consultation to other persons.

In respect of the family doctors, 91% of participating FDs
(63 out of 69) completed the anonymous survey of satisfaction.
More than 85% (CI 95%: 78–99%) of them considered that the
clarity and scope of the explanations received from the
consultant internist on the process of their patients, on the
tests requested for their study, on the treatment to be
administered, the accessibility of the consultant internist, the
willingness to listen to and understand their proposals, and the
cooperation shown had been excellent or very good. The overall
satisfaction was excellent or very good for 92% of the FDs (CI
95%: 83–99%).

4. Discussion

Studies have demonstrated that the quality of care improves
in line with improved coordination between primary and
specialist care [9,17–20,22–24]. In previous studies we have
observed that greater efficacy can be achieved in specialised
attention, through this CIMFD approach to joint consultation
between internists and family doctors [26,27].

The present prospective study is designed to evaluate the
efficacy of the joint consultation between internist and family
doctor in the attention to and prognosis of patients with HF. This
approach achieves a clear reduction in mortality, the number of
visits to Emergency services, the number of admissions, the
mean delay in receiving specialist attention, the mean number of
patient tests requested in the attention by the specialist, the mean
delay for the patient in receiving the results of the tests
requested by the specialist, the mean delay in the resolution of
the diagnosis and therapeutic process, the mean number of
cross-referral between specialities, and the mean number of
check-ups by specialised attention. The rate of resolution of the
processes and rate of discharges were significantly higher for
the CIMFD approach, in comparison with the classic system of
referral from primary care to the hospital.

The demographic characteristics of the patients with HF in
our health centres (a slight preponderance of women, with
greater mean age in comparison with the men), the type of heart
failure (54% with systolic HF), the etiology of the heart failure
(51% had ischemic cardiomyopathy and 42% were hyperten-
sive), and high comorbidity (43% of them presented at least
three different diseases, with a high Charlson Index) match
reasonably well those described in the majority of previous
populational studies of heart failure [1–6,29–36]. For this
reason, the results of our study reflect normal clinical practice
more closely than others from the majority of clinical trials,
which include selected groups of patients with low comorbidity
[3,31,37–48].

We have observed rates of referral to specialist medical
consultations that are similar to those reported in other studies
[13,15,24,25,49–57]. However, the waiting time to receive
specialised attention and the time elapsed between the referral
and the transmission to the patient of the results or information
observed from the CIMFD are very much less than those delays
previously reported [18,24].

The CIMFD system has several advantages. Patients can be
precociously diagnosed and treated for serious diseases, like
heart failure, before being admitted for decompensation.
Because the CIMFD consultations evaluate all the patients
that the family doctors refer to consultations with a specialist,
studies of epidemiological and clinical cohorts can more easily
be conducted. Yet another strength of the CIMFD approach is
the learning environment that it establishes.

The main limitations of our study derive from its observa-
tional nature, since a clinical trial design would have assumed
some inefficiency in care and attendance, and would have been
difficult to maintain in ethical terms for the patients assigned
randomly to the control group. For this reason a prospective
study of cases and controls was designed, using a control group
that we endeavoured to make statistically comparable with the
intervention group. The demographic characteristics, the
comomorbidity, and the treatment do not differ significantly
between the study and control groups. Equally, the resource in
terms of FDs for the control group, not only in number and work
load but also in their professional profile, is similar to that of
those FDs assigned to the health centres that constitute the
CIMFD study group. Patient satisfaction was not assessed in the
control group. Nevertheless, most patients in the intervention
group (92%) have previously been exposed to the classic model
of consultation with specialized attention. The satisfaction
survey included several questions comparing the CIMFD with
the classic model of consultation.
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In conclusion, in comparison with the traditional system of
referrals to the external consultations of the hospital, this
cooperative type of local consultation between specialists in
Internal Medicine and Family Medicine improves the prognosis
and the efficacy of attention to patients with chronic heart
failure: it reduces mortality, visits to Emergencies, and hospital
admissions; it shortens the waiting time for medical attention
and for the resolution of the diagnosis and therapeutic process; it
also reduces the number of diagnostic tests requested and the
number of check-ups needed. The patients to whom it has been
applied over the five-year trial report a high level of approval.

5. Learning points

• The consultation between specialists in Internal Medicine
and family doctors (CIMFD) approach improves prognosis
and efficacy in the clinical management of patients with heart
failure because it reduces mortality and morbidity (hospital
admissions and visits to Emergency services), shortens the
delays in receiving care and in resolving the diagnostic and
therapeutic process, and increases the proportion of
diagnosed and treated patients.
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