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ABSTRACT

Objective: Patients with cardiovascular diseases are common

in the emergency department (ED), and continuity of care

following that visit is needed to ensure that they receive

evidence-based diagnostic tests and therapy. We examined

the frequency of follow-up care after discharge from an ED

with a new diagnosis of one of three cardiovascular diseases.

Methods: We performed a retrospective cohort study of

patients with a new diagnosis of heart failure, atrial fibrilla-

tion, or hypertension, who were discharged from 157 non-

pediatric EDs in Ontario, Canada, between April 2007 and

March 2014. We determined the frequency of follow-up care

with a family physician, cardiologist, or internist within seven

and 30 days, and assessed the association of patient,

emergency physician, and family physician characteristics

with obtaining follow-up care using cause-specific hazard

modeling.

Results: There were 41,485 qualifying ED visits. Just under

half (47.0%) had follow-up care within seven days, with 78.7%

seen by 30 days. Patients with serious comorbidities (renal

failure, dementia, COPD, stroke, coronary artery disease, and

cancer) had a lower adjusted hazard of obtaining 7-day

follow-up care (HRs 0.77-0.95) and 30-day follow-up care (HR

0.76-0.95). The only emergency physician characteristic

associated with follow-up care was 5-year emergency

medicine specialty training (HR 1.11). Compared to those

whose family physician was remunerated via a primarily fee-

for-service model, patients were less likely to obtain 7-day

follow-up care if their family physician was remunerated via

three types of capitation models (HR 0.72, 0.81, 0.85) or via

traditional fee-for-service (HR 0.91). Findings were similar for

30-day follow-up care.

Conclusions: Only half of patients discharged from an ED with

a new diagnosis of atrial fibrillation, heart failure, and

hypertension were seen within a week of being discharged.

Patients with significant comorbidities were less likely to

obtain follow-up care, as were those with a family physician

who was remunerated via primarily capitation methods.

RÉSUMÉ

Objectif : Les cas de maladie cardiovasculaire sont fréquents

au service des urgences (SU), et il faut s’assurer de la

poursuite des soins après les consultations afin que les

patients soient soumis à des examens de diagnostic et à des

traitements fondés sur des données probantes. Nous avons

donc examiné la fréquence du suivi médical après que des

malades eurent obtenu leur congé du SU suivant la pose d’un

nouveau diagnostic de l’une des trois maladies cardio-

vasculaires mentionnées en titre.

Méthode : Nous avons procédé à une étude de cohorte

rétrospective parmi des patients chez qui avait été posé un

nouveau diagnostic d’insuffisance cardiaque, de fibrillation

auriculaire ou d’hypertension et qui avaient obtenu leur

congé de l’un des 157 SU non pédiatriques en Ontario, entre

avril 2007 et mars 2014. La fréquence du suivi par les

médecins de famille, les cardiologues ou les internistes a

été déterminée pour des délais de 7 jours et de 30 jours

suivant la consultation, et des associations ont été établies

entre différentes caractéristiques des patients, des médecins

d’urgence et des médecins de famille quant à l’obtention

d’une consultation de suivi, à l’aide de la modélisation des

risques par cause.

Résultats : Au total, 41 485 consultations au SU respectaient les

critères de sélection. Tout juste un peu moins de la moitié des

patients (47,0 %) ont obtenu une consultation de suivi dans les 7

jours suivant la consultation au SU, et 78,7 % ont été examinés

au bout de 30 jours. Les patients souffrant de maladies

concomitantes graves (insuffisance rénale, démence, BPCO,

accident vasculaire cérébral, maladie coronarienne ou cancer)
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avaient un risque rajusté d’obtention d’une consultation de suivi

au bout de 7 jours (rapport des risques instantanés [RRI] : 0,77-

0,95) et de 30 jours (RRI : 0,76-0,95) moins élevé que les autres.

La seule caractéristique des médecins d’urgence associée au

suivi était la formation spécialisée en médecine d’urgence, d’une

durée de 5 ans (RRI : 1,11). Les patients dont le médecin de

famille était rémunéré selon l’un des trois types de modèle de

paiement par patient (RRI : 0,72; 0,81; 0,85) ou selon le modèle

traditionnel de paiement à l’acte (RRI : 0,91) étaient moins

susceptibles d’obtenir une consultation de suivi au bout de 7

jours que ceux dont le médecin de famille était principalement

rémunéré selon un modèle de paiement au service. Il en allait de

même pour les consultations de suivi au bout de 30 jours.

Conclusions: Seule la moitié des patients ayant obtenu leur

congé du SU, chez qui avait été posé un nouveau diagnostic

de fibrillation auriculaire, d’insuffisance cardiaque ou d’hy-

pertension ont pu obtenir une consultation médicale au cours

de la semaine suivante. Les patients souffrant de maladies

concomitantes graves étaient moins susceptibles d’obtenir

une consultation de suivi, tout comme ceux dont le médecin

de famille était principalement rémunéré selon un modèle de

paiement par patient.

Keywords: emergency department, continuity of care,

primary care, ambulatory-sensitive cardiovascular disease,

access to care

INTRODUCTION

Globally, the burden of cardiovascular disease is extre-
mely high,1 and with the aging of the population,
the prevalence is projected to increase substantially in the
coming decades.2-4 The diagnosis might be made in the
emergency department (ED), where patients often seek
care for some of the symptoms of these diseases, such as
an abnormally fast heart rate because of atrial fibrillation,
an elevated reading on a pharmacy blood pressure
machine, or shortness of breath because of heart failure.
Depending on illness acuity, these patients may be
discharged to their home once an emergency is ruled out.

Most emergency physicians advise such patients to seek
follow-up care with their primary care provider (PCP)
within a week.5 Because of a lack of evidence to support a
specific follow-up period, guidelines for atrial fibrillation,
hypertension, and heart failure vary in their recommen-
dations, but all strongly recommend follow-up care.6,7 In
addition to diagnostic testing and counselling on their
diagnosis and prognosis, evidence-based medications
are often required: for hypertension, this means anti-
hypertensive medication8,9; for atrial fibrillation, an anti-
coagulant to prevent strokes and potentially a rate-control
agent10-12; and for heart failure, several classes of evidence-
based medications.13,14 Even if a medication is initiated in
the ED, it is the follow-up visit with the PCP that will
ensure that the dosage is appropriate and effective in the
long-term.15

At the turn of this century, primary care underwent
substantial reform in Ontario, the most populous pro-
vince in Canada. Several primary care models were
introduced into a landscape of almost entirely simple fee-
for-service remuneration.16 These included two mostly
capitation-based reimbursement models (“Family Health

Network” or “Organization,” the latter offering a slightly
larger basket of services to patients than the former) and
two enhanced fee-for-service models (“Family Health
Group” if three or more physicians or “Comprehensive
Care Model” if fewer physicians). All models require
the physicians to enrol patients formally (i.e., patient
rostering17) and to offer after-hours care (Box 1). The
“Family Health Team” was also introduced, but it is not
a reimbursement model: it is meant to facilitate the
development of a patient-centred medical home, with
funding for an interdisciplinary team, an executive director,
and electronic medical records. It is only available to
physicians in capitation-based reimbursement models.
The new primary care models were introduced to

improve access to care and reduce ED utilization, among
other reasons, but relatively few studies have rigorously
evaluated outcomes such as access to care for specific
patient groups.18-20 In this study, we examined the
frequency of follow-up care after an ED visit for a new
diagnosis of atrial fibrillation, heart failure, or hyper-
tension and whether such follow-up was associated with
the patient, emergency physician, and family physician,
and the health care system characteristics, including the
family physician’s remuneration method. We hypothe-
sized that the remuneration method would have the
strongest association with obtaining follow-up care.

METHODS

Study design

This retrospective cohort study using administrative
health datasets was approved by the Research Ethics
Board of Sunnybrook Health Sciences Centre.
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Data sources

Ontario has an ethnically diverse population of 13
million. Eligible patients were identified from the
Canadian Institute of Health Information’s (CIHI)
National Ambulatory Care Reporting System
(NACRS), a dataset that contains abstracted data on all
ED visits in Ontario (hospital reporting has been
mandatory in Ontario since 2002).21 NACRS abstrac-
tors work at each hospital; they receive standardized
CIHI training on how to abstract ED charts. The
NACRS dataset holds over 300 data points (some
mandatory, some optional); diagnoses are listed using
the International Classification of Diseases, Version 10
(ICD 10) codes. Submitted data are reviewed by CIHI
(>750 automatic checks), and errors, missing data, or
both are identified and returned to the submitting
hospital as necessary for resubmission; therefore,
missing data for mandatory variables in the NACRS
are very low. We have validated the ICD 10 code
for atrial fibrillation (I480) in NACRS using ED
charts from nine teaching, community, and small
hospitals in Ontario (positive predictive value [PPV]
93.0%, 95% confidence interval [CI] 91.6-94.2),22 as

well as codes for hypertension (I10-13) using five
teaching and community sites (PPV 95.7%, 95% CI
94.6-96.7).23

Patients were linked to other administrative health
datasets held at the Institute for Clinical Evaluative
Sciences using unique, encoded identifiers. These
datasets included CIHI’s Discharge Abstract Database
(contains all hospitalizations in Ontario, including
comorbidities and up to 25 hospital diagnoses); the
Registered Persons Database, which contains accurate
mortality data (including out of hospital deaths)24; and
the Ontario Health Insurance Plan (contains all physi-
cian billings for visits and procedures for medically
necessary care in any setting, including home visits and
long-term care institutions). Physician specialties were
determined from the Institute for Clinical Evaluative
Sciences Physician Database, which is derived from
information in the Ontario Health Insurance Plan’s
Corporate Provider Database, the Ontario Physician
Human Resource Data Centre database,25 and the
Ontario Health Insurance Plan. Ontario provides uni-
versal healthcare coverage for its residents; therefore,
the databases contain the large majority of health care
visits in the province.

Box 1. Description of primary care model types in Ontario18

Characteristic Enhanced fee-for-service model Capitation model

Patient enrolment Optional Required
After-hours call Required Required
Fee-for-service payments Full payment plus 10% premium for 21 comprehensive

care services
Payment at 10% of full rate for 56 services for
enrolled patients; established maximum fee- for-
service payments annually

Extended hours One 3-hour evening or weekend session per physician per
week, up a maximum of five sessions; exempted if
>50% of physicians provide emergency, anesthesia, or
obstetrics coverage

Same as enhanced fee-for-service model

After-hours care Additional 20% of fee-for-service payment for enrolled and
virtually enrolled patients for nine basic office services

Same as enhanced fee-for-service model

Access bonus Not applicable Additional payment, reduced if enrolled patient
sees a non-specialist physician outside the group

Group management and Not applicable Annual fee per enrolled patient leadership
Management of heart
failure care

Annual fee per enrolled patient for coordinating, providing
and documenting required elements of heart failure care

Same as enhanced fee-for-service model

Unattached patient fee A one-time fee for enrolling an acute care patient without a
family physician following discharge from an inpatient
hospital stay

Same as enhanced fee-for-service model

New patient premium A one-time fee for up to 60 enrolled new patients without a
family physician; increase in fee for patients aged 65-74,
and an additional increase in fee for patients aged 75
and over

Same as enhanced fee-for-service model
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In Ontario, primary care is mostly provided by family
physicians, whom patients can choose without restric-
tion (although some do not take new patients because of
a full roster). To access specialist care (such as an
internist or cardiologist), the patient must first obtain a
referral from another physician. The patient’s family
physician was determined using the Client Agency
Program Enrolment tables, and that physician’s pri-
mary care remuneration model type was determined
from the Corporate Provider Database (each physician
can belong to only one type). If a patient was not
enrolled with a family physician during the year of the
ED visit (<10% of patients in Ontario), we employed a
virtual rostering method to assign the patient to a family
physician; the patient was assigned to the family
physician with whom they had the majority of their
primary care services in the two years prior to the
emergency visit. If a patient was not enrolled with a
family physician or could not be assigned using virtual
rostering (i.e., no primary care visits in the prior two
years), the patient was considered to have no family
physician. As a sensitivity analysis, we also examined the
results if all patients were simply assigned using the
virtual rostering method, an approach that tends to
assign healthy patients to the “no family physician”
group because they have not seen a family physician in
several years, when in fact, they may have a family
physician.

Study population

We included patients aged 18-105 who were seen in an
Ontario ED between April 1, 2007, and March 31,
2014, for whom the first-listed diagnosis was one of
three ambulatory-sensitive cardiovascular conditions:
atrial fibrillation (ICD-10 code I480), hypertension
(I10-I13), and heart failure (I50). Subjects had to have a
valid Ontario Health Card number to be included, and
repeat visits by the same patient during the study period
were excluded. We also excluded patients who received
a low ED acuity triage score (four or five out of five),26

those who died in the ED, and those who were
admitted to the hospital (as we were assessing follow-up
care after an ED visit, not following an in-hospital stay).
We excluded specialty EDs (i.e., solely pediatric, mental
health, or cancer) and those that were not open
24 hours a day. To create an incident cohort, among
patients with an ED diagnosis for each disease, we
excluded those with a history of that disease defined as

an ED visit, hospitalization, or outpatient visit for that
disease in the five years prior to the index date (e.g., for
patients with an ED visit for heart failure, we excluded
those with any such visit/hospitalization for heart
failure, while a prior visit for atrial fibrillation would
not remove them from the heart failure cohort).
We divided the patients into income categories

based on the median household income of their
neighbourhood, using Statistics Canada Census
data; postal codes were used to form quintiles based
on average income in the dissemination area. Rural
residence was defined using the Statistics Canada
definition of fewer than 10,000 residents. If available,
patient comorbidities were determined using validated
algorithms27-31 or using either one hospitalization code
or two outpatient visits with that comorbidity in the five
years prior to the index visit (similar to many of the
validated algorithms).

Outcome measures

The primary outcome measure was receipt of out-
patient follow-up care with a family physician, an
internist, or a cardiologist within seven days of dis-
charge. Seven days was selected based on emergency
physician requests for post-ED follow-up care and
cardiovascular disease recommendations.5,32 The sec-
ondary outcome measure was receipt of outpatient
follow-up care within 30 days.

Data analysis

We used descriptive statistics to report the percentage of
patients who obtained 7-day and 30-day follow-up care.
Next, we regressed the cause-specific hazard of receiving
follow-up care on patient-, provider-, and systems-level
characteristics using a cause-specific hazard model that
accounted for the competing risks of death or hospitali-
zation. Subjects were censored after 7 days if they were
event-free (had not yet received follow-up care, died, or
been hospitalized). The cause-specific hazard model
formally accounts for these competing risks and does not
assume that competing events are independent of the event
of interest. To assess the association of specific family
physician characteristics with the cause-specific hazard of
receiving follow-up care, we also created a model excluding
patients who did not have a family physician (as inclusion
of these patients would result in family physician char-
acteristics that appear to be “missing” for those patients,
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when in fact, there was no such physician). The process
was repeated for patients who obtained follow-up care for
30 days, instead of 7 days (or for corresponding com-
peting risks). To account for clustering of patients within
EDs, we employed robust sandwich-type variance esti-
mates. For ED visits that could not be linked to an
emergency physician billing code (academic EDs used
shadow-billing prior to 2007, and uptake was gradual
thereafter because of reduced billing rates at those sites),
emergency physician characteristics were imputed using
multiple imputation (8.7%).

As a sensitivity analysis, we examined the results of
the seven-day model if patients were assigned to family
physicians solely based on the virtual rostering method.
All analyses were performed using SAS software
(Version 9.3, SAS Institute Inc., Cary, NC).

RESULTS

There were 41,485 eligible visits to 157 EDs in Ontario
(Table 1). The median patient age was 64.0 years; 49.9%
of the visits were made by females; and 92.6% of the
patients had a family doctor. Just under one-half (47.0%;
95% CI 46.5-47.5) had obtained care with a family physi-
cian, a cardiologist, or an internist within a week of dis-
charge, with 78.7% (95% CI 78.3-79.1) obtaining care
within 30 days. The majority of the follow-up care was
provided by the family physician (Table 2). There were
141 (0.3%) deaths within 7 days of discharge and 490
(1.2%) deaths within 30 days; 1,694 (4.1%) patients were
admitted to the hospital (for any reason) within 7 days,
and 3,509 (8.9%) patients were admitted within 30 days.

In the seven-day follow-up care model, the lack of a
family physician had the strongest association with
obtaining follow-up care, with an adjusted hazard ratio
(HR) of 0.58 (95% CI 0.54-0.63). In the model that was
limited to patients who had a family physician (shown in
Figure 1), patients with a history of renal failure,
dementia, stroke, coronary artery disease, chronic
obstructive pulmonary disease (COPD), and cancer had
a lower association with obtaining follow-up care within
a week, as did patients with a rural residence and low
socioeconomic status. Older age, higher income status,
and a history of one of the ambulatory-sensitive cardio-
vascular conditions were associated with improved
frequency of follow-up care.

The only emergency physician characteristic that was
independently associated with follow-up care was

emergency physician specialty: patients who saw
emergency physicians with five years of specialty
training in emergency medicine were 11% more likely
to obtain seven-day follow-up care than those who were
seen by a physician with family medicine training
(Figure 2). Among family physician characteristics, the
only significant characteristic was more years in practice
(>15 years), with a 10% higher adjusted association
with obtaining follow-up care, as compared with those
whose family physician had been in practice for five
years or less.
Significant systems factors included the remuneration

method (Figure 2); patients whose family physician
was remunerated primarily through a capitation
model had a 15%-28% lower hazard of obtaining
follow-up care within a week, as compared with those
whose family physician was remunerated through
enhanced fee-for-service models. Patients whose
family physicians were remunerated through simple
fee-for-service had a 9% lower risk of obtaining
seven-day care than those whose physicians had
enhanced fee-for-service models. Patients seen at small
hospitals had a slightly (8%) lower hazard of receiving
seven-day follow-up care, as compared with community
hospitals.
The findings were similar for the 30-day models

(Figures 3 and 4). The factor with the strongest
association with follow-up care was again a lack of a
family physician (HR 0.61, 95% CI 0.58-0.65). In the
patient-level variables, obtaining 30-day follow-up care
was significantly lower for patients with metastatic
cancer, in addition to the same patient-level variables
that were associated with seven-day follow-up care.
Primary care model type remained associated with
30-day follow-up care, but the hazards were slightly
attenuated, with a 12% to 20% lower risk of obtaining
follow-up care, as compared with patients who had a
family physician remunerated through an enhanced
fee-for-service model. In the sensitivity analysis in
which patients were assigned to a family physician using
solely virtual rostering, the results were similar.

DISCUSSION

In this study, we found that less than one-half of
patients who were newly diagnosed with a chronic
cardiovascular disease were seen within a week of being
discharged from an ED in the province of Ontario.
A month later, 21% of these patients still had not seen
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Table 1. Baseline characteristics of 41,485 patients discharged from the ED with a new diagnosis of hypertension, atrial fibrillation,

or heart failure

Follow-up care

Characteristic
All

N = 41,485 (%)
Within 7 days
n = 19,508 (%)

8-30 days
n = 13,132 (%)

>30 days or
none

n = 8,845 (%)

Age, median (interquartile range) 64.0 (51.0-76.0) 65.0 (52.0-77.0) 65.0 (52.0-78.0) 58.0 (46.0-72.0)
Female sex 20,714 (49.9) 10,098 (51.8) 6,595 (50.2) 4,021 (45.5)
Income quintile 1 8,354 (20.1) 3,711 (19.0) 2,645 (20.1) 1,998 (22.6)

2 8,412 (20.3) 3,969 (20.3) 2,664 (20.3) 1,779 (20.1)
3 8,097 (19.5) 3,870 (19.8) 2,539 (19.3) 1,688 (19.1)
4 8,477 (20.4) 3,960 (20.3) 2,748 (20.9) 1,769 (20.0)
5 8,145 (19.6) 3,998 (20.5) 2,536 (19.3) 1,611 (18.2)

Rural residence 6,278 (15.1) 2,420 (12.4) 2,157 (16.4) 1,701 (19.2)
LTC/nursing home residence 866 (2.1) 363 (1.9) 397 (3.0) 106 (1.2)
Past medical history
Hypertension 18,254 (44.0) 9,272 (47.5) 6,148 (46.8) 2,834 (32.0)
Atrial fibrillation 3,469 (8.4) 1,803 (9.2) 1,202 (9.2) 464 (5.2)
Heart failure 1,199 (2.9) 556 (2.9) 420 (3.2) 223 (2.5)
Hypertension, atrial fibrillation, or
heart failure

19,324 (46.6) 9,789 (50.2) 6,500 (49.5) 3,035 (34.3)

Acute myocardial infarction 6,139 (14.8) 3,097 (15.9) 2,098 (16.0) 944 (10.7)
Coronary artery disease 5,013 (12.1) 2,399 (12.3) 1,788 (13.6) 826 (9.3)
Coronary artery bypass graft 1,303 (3.1) 647 (3.3) 476 (3.6) 180 (2.0)
Stroke 1,645 (4.0) 771 (4.0) 578 (4.4) 296 (3.3)
Diabetes mellitus 8,928 (21.5) 4,401 (22.6) 2,979 (22.7) 1,548 (17.5)
Dementia 1,836 (4.4) 816 (4.2) 695 (5.3) 325 (3.7)
Chronic obstructive pulmonary
disease

7,078 (17.1) 3,309 (17.0) 2,458 (18.7) 1,311 (14.8)

Asthma 5,693 (13.7) 2,792 (14.3) 1,824 (13.9) 1,077 (12.2)
Renal failure 1,828 (4.4) 773 (4.0) 606 (4.6) 449 (5.1)
Liver failure 257 (0.6) 121 (0.6) 83 (0.6) 53 (0.6)
Cancer, no metastases 4,790 (11.5) 2,325 (11.9) 1,630 (12.4) 835 (9.4)
Cancer, with metastases 661 (1.6) 308 (1.6) 211 (1.6) 142 (1.6)
ADG score, mean (95% CI) 9.5 (9.5, 9.6) 10.0 (9.9, 10.1) 9.7 (9.6, 9.8) 8.3 (8.2, 8.4)

ED visit characteristics
ED triage score (1 is highest acuity) 1 or 2 19,913 (48.0) 9,884 (50.7) 6,338 (48.3) 3,691 (41.7)

3 21,572 (52.0) 9,624 (49.3) 6,794 (51.7) 5,154 (58.3)
Arrival by ambulance 8,399 (20.2) 3,974 (20.4) 2,779 (21.2) 1,646 (18.6)
Presenting time of day 00:00-07:59 6,072 (14.6) 2,755 (14.1) 1,993 (15.2) 1,324 (15.0)

08:00-15:59 20,784 (50.1) 9,795 (50.2) 6,674 (50.8) 4,315 (48.8)
16:00-23:59 14,629 (35.3) 6,958 (35.7) 4,465 (34.0) 3,206 (36.2)

Presenting day of week Weekday 31,649 (76.3) 14,796 (75.8) 10,072 (76.7) 6,781 (76.7)
Weekend 9,836 (23.7) 4,712 (24.2) 3,060 (23.3) 2,064 (23.3)

Emergency physician sex Unknown 3,602 (8.7) 1,641 (8.4) 1,129 (8.6) 832 (9.4)
Female 7,924 (19.1) 3,803 (19.5) 2,475 (18.8) 1,646 (18.6)
Male 29,959 (72.2) 14,064 (72.1) 9,528 (72.6) 6,367 (72.0)

Emergency physician specialty 3-year EM 17,637 (42.5) 8,436 (43.2) 5,609 (42.7) 3,592 (40.6)
5-year EM 4,866 (11.7) 2,532 (13.0) 1,426 (10.9) 908 (10.3)
Family med 12,818 (30.9) 5,703 (29.2) 4,111 (31.3) 3,004 (34.0)
Other 2,585 (6.2) 1,207 (6.2) 867 (6.6) 511 (5.8)
Unknown 3,579 (8.6) 1,630 (8.4) 1,119 (8.5) 830 (9.4)

Emergency physician years of 0-3 years 5,690 (13.7) 2,817 (14.4) 1,745 (13.3) 1,128 (12.8)
practice 4-10 years 10,708 (25.8) 5,221 (26.8) 3,380 (25.7) 2,107 (23.8)
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an appropriate physician to either initiate or continue/
modify disease management. This is important because
a previous study found that a lack of follow-up care was
associated with higher mortality at 90 days for ED
patients discharged with atrial fibrillation,33 and
another demonstrated higher mortality for patients
with heart failure who were not seen within 30 days.34

In a randomized controlled trial of outpatients who
had extremely high blood pressure (e.g., diastolic
115-130mm Hg) without any signs of accelerated
hypertension, subjects who did not receive anti-
hypertensive therapy had a higher frequency of death
and hospitalization for hypertensive complications, as
compared with treated subjects.35 Atrial fibrillation is

associated with worse quality of life following ED
discharge,36 and lack of follow-up care decreases the
opportunity to manage symptoms; in turn, this may
result in more return visits to the ED.37 Indeed, we
have previously found that follow-up care with a
cardiologist was associated with fewer return ED visits
for atrial fibrillation within 14 days of ED discharge.38

Lastly, for patients who are not given a prescription in
the ED, the wait until further evaluation and initiation
of medication might decrease the sense of urgency for
the patient to take chronic medications (particularly if no
adverse outcome occurs during that time period, such as a
stroke for patients with atrial fibrillation), potentially
resulting in decreased long-term medication adherence.39

Table 1. (Continued )

Follow-up care

Characteristic
All

N = 41,485 (%)
Within 7 days
n = 19,508 (%)

8-30 days
n = 13,132 (%)

>30 days or
none

n = 8,845 (%)

11-20 years 12,340 (29.7) 5,762 (29.5) 3,875 (29.5) 2,703 (30.6)
>20 years 9,137 (22.0) 4,063 (20.8) 3,000 (22.8) 2,074 (23.4)
Unknown 3,610 (8.7) 1,645 (8.4) 1,132 (8.6) 833 (9.4)

Hospital type Community 30,790 (74.2) 14,608 (74.9) 9,831 (74.9) 6,351 (71.8)
Small 2,864 (6.9) 1,064 (5.5) 938 (7.1) 862 (9.7)
Teaching 7,831 (18.9) 3,836 (19.7) 2,363 (18.0) 1,632 (18.5)

Family physician characteristics
Family physician sex Female 10,332 (24.9) 5,153 (26.4) 3,185 (24.3) 1,994 (22.5)

Male 28,098 (67.7) 13,516 (69.3) 9,069 (69.1) 5,513 (62.3)
No physician 3,055 (7.4) 839 (4.3) 878 (6.7) 1,338 (15.1)

Family physician main specialty Family med 38,014 (91.6) 18,586 (95.3) 12,152 (92.5) 7,276 (82.3)
EM 416 (1.0) 83 (0.4) 102 (0.8) 231 (2.6)
No Family
Physician

3,055 (7.4) 839 (4.3) 878 (6.7) 1,338 (15.1)

Family physician years of practice 0-5 years 1,631 (3.9) 732 (3.8) 516 (3.9) 383 (4.3)
6-10 years 2,414 (5.8) 1,113 (5.7) 806 (6.1) 495 (5.6)
11-15 years 3,678 (8.9) 1,790 (9.2) 1,121 (8.5) 767 (8.7)
>15 years 30,707 (74.0) 15,034 (77.1) 9,811 (74.7) 5,862 (66.3)
No physician 3,055 (7.4) 839 (4.3) 878 (6.7) 1,338 (15.1)

Has a family physician 38,430 (92.6) 18,669 (95.7) 12,254 (93.3) 7,507 (84.9)
Family physician’s model type: FHG or CCM 16,415 (39.6) 8,716 (44.7) 4,981 (37.9) 2,718 (30.7)
CCM: primarily FFS, <3 physicians FHN/FHT 2,247 (5.4) 849 (4.4) 845 (6.4) 553 (6.3)
FHG: primarily FFS, ≥3 physicians FHN/no FHT 308 (0.7) 140 (0.7) 106 (0.8) 62 (0.7)
FHN: primarily capitation, small

basket of services
FHO/FHT 8,134 (19.6) 3,595 (18.4) 2,690 (20.5) 1,849 (20.9)

FHO: primarily capitation, large
basket of services

FHO/no FHT 7,670 (18.5) 3,604 (18.5) 2,561 (19.5) 1,505 (17.0)

FFS: Traditional FFS FFS 3,656 (8.8) 1,765 (9.0) 1,071 (8.2) 820 (9.3)
Family physician belongs to a

Family Health Team
10,381 (25.0) 4,444 (22.8) 3,535 (26.9) 2,402 (27.2)

ADG = Adjusted Diagnosis Group56; CCM = Comprehensive Care Model; CI = confidence interval; ED = Emergency Department; EM = emergency medicine; FFS = fee-for-service;
FHG = Family Health Group; FHN = Family Health Network; FHO = Family Health Organization; FHT = Family Health Team; Family med = family medicine; LTC = long-term care.
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Therefore, patients discharged from an ED with a new
cardiovascular disease constitute a preselected group who
need to be prioritized for an early follow-up assessment
that only one-half are receiving.

While our results suggest that both patient- and
systems-level factors are at play, the most influential
factor in our study was having a family physician.
This is an intuitive finding, which has been demon-
strated in other patient groups who were discharged
from an ED,40,41 and lends face validity to our study
findings. With the establishment of the Affordable Care
Act in the United States, many more Americans now
have access to health insurance,42 and with it, a PCP,
suggesting that ED follow-up care is likely to improve
in that country if the legislation remains in place.

Similar to previous work, a rural address and lower
socioeconomic status were associated with less follow-up
care43,44; this is despite universal health care that is pro-
vided in Ontario. Other studies have also demonstrated the
inability of universal health care to negate the impact of
socioeconomic status on health,45,46 although others have
shown that insurance is an important predictor of obtain-
ing follow-up care after an ED visit.41,47,48 Therefore, it
appears that insurance is a necessary but not a sufficient
criterion for obtaining timely ED follow-up care.

After having a PCP, the next most important factors
were not related to patients themselves but to the

remuneration model of their PCP. Patients with
physicians who were remunerated through enhanced
fee-for-service models were substantially more likely to
be seen within both a week and a month of discharge
with a new diagnosis of heart failure, atrial fibrillation, or
hypertension, as compared with those with a physician
who was remunerated through primarily capitation-
based models. Another study demonstrated that patients
who were enrolled with a physician who was remunerated
through primarily capitation-based models had less after-
hours care and higher ED visit rates compared with those
seen in primarily fee-for-service models,18 which might
partly explain the lower access to timely follow-up care.
We speculate that the difference in model types could also
be because of tighter schedules in primarily capitation-
based offices, which is meant to encourage physicians to
spend more time with patients. Practices using these
models have been shown to have better disease screening
than those that use enhanced fee-for-service models19,20;
however, our results suggest that this may be at the cost
of providing early access to care. The enhanced fee-
for-service model may also provide a financial incentive to
squeeze another patient into an already full schedule.
Patients with PCPs who were remunerated by simple

fee-for-service billings were slightly less likely to
obtain seven-day follow-up care than those with formal
fee-for-service models. The latter finding is likely

Table 2. Follow-up care among 41,485 patients discharged from the ED with a new diagnosis of a cardiovascular disease

Time to follow-up
Saw family physician,
cardiologist, or internist

Saw family
physician only

Saw cardiologist
or internist only

Saw both family physician
and cardiologist or internist

Died (%)

care (%) (%) (%) (%) 7 days 30 days

All patients (N = 41,485)
Days 1-7 19,508 (47.0) 14,947 (36.0) 3,055 (7.4) 1506 (3.6) 68 (0.35) 228 (1.2)
Days 1-30 32,640 (78.7) 20,809 (50.2) 3,704 (8.9) 8,127 (19.6) N/A* 340 (1.0)
>30 days or none 8,845 (21.3) 20,676 (49.8) 37,781 (91.1) 33,358 (80.4) 72 (0.8) 150 (1.7)

Patients with heart failure (n = 10,475)
Days 1-7 5,053 (48.2) 3,601 (34.4) 984 (9.4) 468 (4.5) 39 (0.77) 143 (2.8)
Days 1-30 8,736 (83.4) 5,062 (48.3) 1,039 (9.9) 2,635 (25.2) N/A* 221 (2.5)
>30 days or none 1,739 (16.6) 5,413 (51.7) 9,436 (90.1) 7,840 (74.8) 47 (2.7) 96 (5.5)

Patients with atrial fibrillation (n = 16,040)
Days 1-7 7,939 (49.5) 5,625 (35.1) 1,530 (9.5) 784 (4.9) 27 (0.34) 74 (0.93)
Days 1-30 13,118 (81.8) 6,913 (43.1) 1,956 (12.2) 4,249 (26.5) N/A* 104 (0.79)
>30 days or none 2,922 (18.2) 9,127 (56.9) 14,084 (87.8) 11,791 (73.5) 24 (0.8) 48 (1.6)

Patients with hypertension (n = 14,970)†
Days 1-7 6,516 (43.5) 5,721 (38.2) 541 (3.6) 254 (1.7) † †

Days 1-30 10,786 (72.1) 8,834 (59.0) 709 (4.7) 1,243 (8.3) N/A* 15 (0.14)
>30 days or none 4,184 (28.0) 6,136 (41.0) 14,261 (95.3) 13,727 (91.7) † 6 (0.14)

*N/A = not applicable (if death occurred by day 7, then no additional follow-up visits could occur between days 8 and 30)
†Cannot be reported because of small cell sizes (≤5), in agreement with Canadian Institute for Health Information
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explained by the improved access to after-hours care that
is mandatory in enhanced fee-for-service models. Future
studies are needed to assess these factors, as well as the
impact of primary care office scheduling practices.49

It is concerning that patients with serious comor-
bidities such as renal failure, dementia, COPD, stroke,
cancer, and coronary artery disease were less likely to
obtain follow-up care within a week or month of

Figure 1. Patient factors: Adjusted hazard of obtaining follow-up care by a family physician, cardiologist, or internist, within

7 days of emergency department discharge, among patients who had a family physician

ADG = Adjusted Diagnostic Group56; AF = atrial fibrillation; CABG = coronary artery bypass graft; CI = confidence interval;

COPD = chronic obstructive pulmonary disease; HF = heart failure.
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discharge. One might expect that these patients have
better linkage within the healthcare system because of
their comorbidities and therefore better access to

follow-up care. In addition, patients with these
comorbidities represent a higher-risk group for poor
outcomes and therefore require early follow-up care.

Figure 2. Physician and visit factors: Adjusted hazard of obtaining follow-up care by a family physician, cardiologist, or

internist, within 7 days of emergency department discharge, among patients who had a family physician

CCM = Comprehensive Care Model; CI = confidence interval; FHG = Family Health Group; FFS = fee-for-service;

FHO = Family Health Organization; FHN = Family Health Network; FHT = family health team.
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We hypothesize that these patients are either less able
to pursue follow-up care because of their illness burden
(i.e., less access to transportation and too sick to make
multiple phone calls to book the appointment),50-52

and/or are desensitized to the risks of a poor outcome,
secondary to already living with a serious disease.
Alternatively, these patients might prioritize other
diseases over their new diagnosis. Two other studies

Figure 3. Patient factors: Adjusted hazard of obtaining follow-up care by a family physician, cardiologist, or internist, within

30 days of emergency department discharge, among patients who had a family physician

ADG = Adjusted Diagnostic Group56; AF = atrial fibrillation; CABG = coronary artery bypass graft; CI = confidence interval;

COPD = chronic obstructive pulmonary disease; HF = heart failure.
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found that patients with comorbidities were more
likely to obtain follow-up care, but the results were
unadjusted53,54 and therefore might be confounded by

other factors. Future research is needed to determine
the specific links between comorbidity burden and lack
of follow-up for these higher-risk patients.

Figure 4. Physician and visit factors: Adjusted hazard of obtaining follow-up care by a family physician, cardiologist, or

internist, within 30 days of emergency department discharge, among patients who had a family physician

CCM = Comprehensive Care Model; CI = confidence interval; FHG = Family Health Group; FFS = fee-for-service;

FHO = Family Health Organization; FHN = Family Health Network; FHT = family health team.
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LIMITATIONS

The Client Agency Program Enrolment tables are updated
annually; however, their size (~13 million Ontarians) leads
to some delay in capturing patients who change doctors.
We assessed the potential impact by performing a sensi-
tivity analysis that assigned patients to the doctor whom
they saw most frequently; our results did not change sub-
stantially. Bias is possible because of potential under-billing
in capitation-based practices. For example, nurses might
provide care in practices that are a part of Family Health
Teams; however, as the findings were the same for
capitation-based practices that were not part of a Team, this
is unlikely to account for the differences observed. Capi-
tated providers have incentives to conduct follow-up
through phone or email, which would not result in bill-
ing; however, a new diagnosis of a cardiovascular disease
should include a physical examination,8,11,13,14,55 which
would not be possible with these communication methods.

We included visits to only family physicians, internists,
and cardiologists, assuming that during any visits to
orthopedic surgeons, sports medicine physicians, etc.,
following discharge, the cardiovascular disease was not
managed by these practitioners. Moreover, even if the
patient sees a subspecialist (e.g., a respirologist), the baton
of care has not been effectively passed because even if that
specialist provides the patient with a prescription renewal
(e.g., an anticoagulant for patients newly diagnosed with
atrial fibrillation), it is unlikely that they will provide
ongoing disease management (e.g., future prescription
renewals, scheduling of an echocardiogram, etc.).
Therefore, continuity of care has likely not been achieved
during subspecialist visits; thus, we did not count such a
visit as true follow-up care. However, certain sub-
specialists might be more likely to assume ongoing car-
diovascular disease management (e.g., hypertension by a
nephrologist); these visits were rare (<0.5% additional
follow-up visits made within 30 days) and therefore are
unlikely to alter our results.

CONCLUSIONS

In this population-based study, less than one-half of
patients who were discharged from an ED with a new
diagnosis of atrial fibrillation, heart failure, or hyper-
tension had follow-up care within a week. Among
patient and provider variables, having a PCP had the
greatest impact on receipt of follow-up care, and the
remuneration model of that physician was the next most

important factor. One-week and one-month follow-up
care were less likely to occur if the patient’s PCP was
remunerated through primarily capitation, as compared
with patients whose provider was reimbursed using an
enhanced fee-for-service model. In general, patients
with serious comorbidities were less likely to obtain
timely follow-up care. Systems-wide solutions are
needed to target these variables so patients discharged
from an ED with a new diagnosis of an ambulatory-
sensitive cardiovascular disease transition to ongoing
care in a safe and timely way.
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