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ABSTRACT
OBJECTIVES The goal of this study was to evaluate the effect of physician continuity for patients with heart failure
(HF) treated and released from the emergency department (ED).
BACKGROUND Although current guidelines recommend early follow-up after hospital discharge, it is unclear if it is
beneﬁcial in patients sent home from the ED and whether this follow-up should be with a familiar physician.
METHODS This was a retrospective cohort of all adults treated and released from 93 EDs in Alberta, Canada, from
1999 to 2009 with a ﬁrst-time most responsible diagnosis of HF. Cox proportional hazards models with time-varying
covariates for post-ED outpatient visits were used.
RESULTS In 12,285 patients (mean age 74.9 years), the rate of death or all-cause hospitalization at 6 months was lower
in those who saw a familiar physician (37.3%; adjusted hazard ratio [aHR]: 0.89 [95% conﬁdence interval (CI): 0.83 to
0.96]) in the ﬁrst month versus those with no outpatient visits (58.1%; aHR: 1.00 [referent]) or visits only with unfamiliar
physicians (40.2%; aHR: 1.04 [95% CI: 0.94 to 1.15]). Taking into account all outpatient visits over each observation
period and excluding those without follow-up, death or hospitalization was less common in those patients being followed
up by a familiar physician (aHR of 0.79 [95% CI: 0.71 to 0.89] at 3 months; aHR of 0.86 [95% CI: 0.77 to 0.95] at
6 months; and aHR of 0.87 [95% CI: 0.80 to 0.96] at 12 months compared with unfamiliar physician follow-up). Any
follow-up within 30 days of ED release was associated with a lower risk of repeat ED visit or death at 6 months
(aHR: 0.78 [95% CI: 0.73 to 0.82] for familiar physicians; aHR: 0.79 [95% CI: 0.72 to 0.86] for unfamiliar physicians).
CONCLUSIONS Early follow-up after an ED visit is associated with better outcomes, particularly if conducted with a
familiar physician. (J Am Coll Cardiol HF 2014;2:368–76) © 2014 by the American College of Cardiology Foundation.
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repeat ED visits and/or death as another secondary
outcome.
COVARIATES. Comorbidities for each patient were

identiﬁed by using International Classiﬁcation of
Diseases-Ninth Revision-Clinical Modiﬁcation, and
International Classiﬁcation of Diseases-10th Revision,
codes from the Ambulatory Care Classiﬁcation System, the Discharge Abstract Database, and the Health
Practitioner Claims Database, using data from the
index ED visit and all healthcare visits in the previous
12 months. This method and these codes have previously been validated in the databases (6). Physicians
were classiﬁed as specialists if their Alberta College of
Physicians & Surgeons specialty was internal medicine or cardiology. We included patient postal codes,
and patients were classiﬁed as rural based on the
second character of their residence (18). ED volumes
were deﬁned on the basis of total number of visits for

In a sensitivity analysis, provider continuity was
expressed throughout the ﬁrst 6 months after
discharge (rather than the ﬁrst 30 days alone) by using Breslau’s usual provider of continuity (UPC)
expressed as a time-varying covariate (thereby again
taking into account potential differences between
groups in timing of visits). The UPC is a commonly
used measure (11,12) calculated as n/N, where n is the
number of visits to the physician of interest and N is
the total number of visits to any physician in a speciﬁed time frame (21). UPC scores range from 0 (perfect
“discontinuity”) to 1 (perfect continuity). Because the
UPC is not normally distributed, we categorized UPC
scores into 4 groups to be consistent with other
studies using the UPC (0; 0.01 to 0.49; 0.5 to 0.99; and
1) (6). Because UPC is undeﬁnable in patients without
a physician visit, this analysis excludes patients with
an outcome before any post-ED outpatient visits.

any diagnosis per year, and we created tertiles for risk

STATISTICAL

adjustment because earlier research has shown

were compared between continuity groups by using

ANALYSIS. Baseline

outcome differences for patients seen in low- versus

chi-square tests and analysis of variance for categor-

high-volume EDs (4).

ical and continuous variables, respectively. Crude

characteristics

Kaplan-Meier plots were used for visual display of
CONTINUITY MEASURES (EXPOSURE OF INTEREST).

comparisons between continuity groups based on

Time-dependent covariates were used to capture

the ﬁrst 30 days after discharge from the ED. The

physician continuity categories during the ﬁrst month
post-ED visit (no physician visits; $1 visit with a

effect of physician continuity on the composite outcome of death or urgent hospitalization was analyzed

familiar physician; and all visits with unfamiliar

by using Cox proportional hazards models with time-

physicians), thereby including all patients even if

varying covariates as already described and including

they had an event during this time and adjusting for

prognostically and statistically signiﬁcant baseline

potential differences in time to ﬁrst (and subsequent)

covariates. P values <0.05 were considered to be

visits. Similar to previous studies (5–7,19), the physi-

signiﬁcant. All statistical analysis was performed by

cian continuity classiﬁcation for our primary analysis

using SAS version 9.3 (SAS Institute, Inc., Cary, North

was “locked in” at the end of the ﬁrst month (or at the
time of an outcome event if it occurred in that ﬁrst

Carolina) and R 2.12.2 (R Foundation for Statistical
Computing, Vienna, Austria).

month) and did not take into account additional
outpatient visits during the remainder of the obser-

RESULTS

vation period for each patient.
We used the Physician Services Database to iden-

PATIENT CHARACTERISTICS. Over 10 years, 12,285

tify all physicians each patient saw in the year before

(36.6%) of the 33,589 adult Albertans with a ﬁrst-time

and during their index ED visit and deﬁned familiar

diagnosis of HF assessed in an ED were treated and

physicians as those who had seen the patient at least

released (Table 1). Of these 12,285 patients, 2,531

twice in the year before the index HF ED visit or

(20.6%) did not see a physician for follow-up within 30

during the index HF ED visit. Patients with familiar

days of discharge. These patients were older (mean

physician follow-up could have had visits with both

age 76.7 years), had more comorbidities, were more

familiar and unfamiliar physicians in the ﬁrst month

likely to live in a rural setting (37.8%), were more likely

after ED release. There is high concordance between

to visit a low-volume ED (49.9%), had the highest rates

patient self-report and Canadian administrative data

of ED visits in the previous year (mean visits 3.6), and

for identifying providers of care; in a cross-sectional

were more likely to have been hospitalized at least

study, 79% of physicians having $2 outpatient visits

once in the year preceding the ED visit (50.8%). These

in the previous year with a particular patient were

patients were also least likely to have previously

classiﬁed by that patient as their regular care provider

received specialist care (31.4%).

(20). All physician visits were included regardless of
the billing diagnosis.

Most patients with HF treated and released directly
from the ED had at least 1 outpatient physician
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follow-up visit in the ﬁrst month post-release (79.4%).
Approximately one-tenth saw only unfamiliar phy-

T A B L E 1 Baseline Characteristics

sicians for follow-up during these ﬁrst 30 days

Physician Continuity During First 30 Days

(11.6%), whereas most patients had at least 1 visit

One or More
All Visits
Visits With
With
Familiar
Unfamiliar
Physician(s) Physician(s)
(n ¼ 8,349) (n ¼ 1,405)

No Visits
(n ¼ 2,531)

Overall
(n ¼ 12,285)

4,385 (52.5)

754 (53.7)

1,222 (48.3)

6,361 (51.8)

Age, yrs

up with a physician who saw them at least twice as

74.7  11.7

73.2  13.5

76.7  13.3

74.9  12.3 <0.0001

Rural residence

2170 (26.0) 364 (25.9)

957 (37.8)

3,491 (28.4) <0.0001

outpatients in the year before their ED visit, and

Health resource use

with a familiar physician (n ¼ 8,349 [67.9%]) in
the 30 days after ED release. Of those patients with
at least 1 familiar physician visit, the mean  SD
UPC score was 0.9  0.2; 96.5% of patients followed

19.7% had follow-up with a physician who saw them
during their ED visit (16.2% had follow-up with both
physicians who saw them before as well as during
their ED visit). Patients receiving familiar physician
follow-up after the index ED visits had more
comorbidities (diabetes, hypertension, and atrial
ﬁbrillation) compared with the unfamiliar group and
were also far more likely to have ofﬁce visits in the
preceding year (mean 16.4 vs. 8.6), including a
higher proportion previously visiting a specialist
(51.0% vs. 38.4%). There was no signiﬁcant difference between the 3 patient groups in the rate of
specialist consultation during the ED visit, although
the absolute ﬁgure was low (3.8% to 4.2%).
OUTCOMES DURING FIRST 30 DAYS. At 30 days’

post-ED release, more patients in the no follow-up
visit group died or were admitted to the hospital
(n ¼ 643 [25.4%]) (Table 2) than those following up
with an unfamiliar physician (n ¼ 303 [21.6%]) or a
familiar physician (n ¼ 1,428 [17.1%]). Repeat ED
visits within that month were also lower for the
patients in the familiar follow-up group compared
with the unfamiliar follow-up group (37.3% vs.
41.4%), despite the fact that the unfamiliar follow-up
group were more likely to see a specialist in that ﬁrst

Male

At least 1 ED visit in
previous 365 days

5,983 (71.7)

No. of ED visits in
previous 365 days

3.0  5.4

At least 1 hospitalization
in previous 365 days

3,949 (47.3)

p Value

0.0003

941 (67.0) 1,906 (75.3) 8,830 (71.9) <0.0001
2.6  4.4

3.6  5.6

3.1  5.3

<0.0001

568 (40.4) 1,287 (50.8) 5,804 (47.2) <0.0001

0.9  1.3

0.8  1.4

1.1  1.6

0.9  1.4

<0.0001

16.4  12.1

8.6  8.0

8.1  7.4

13.8  11.5

<0.0001

No. of unique providers
(ofﬁce claims) in
previous 365 days

4.2  2.5

3.4  2.5

2.8  2.1

3.8  2.5

<0.0001

IM/cardiology specialist
seen during index
ED visit

350 (4.2)

53 (3.8)

103 (4.1)

506 (4.1)

0.76

IM/cardiology specialist
seen during index
ED visit or
previous 365 days

4,365 (52.3)

570 (40.6)

847 (33.5)

3.3  1.8

3.2  1.7

Diabetes

1,954 (23.4)

257 (18.3)

Hypertension

2,838 (34.0) 409 (29.1)

No. of hospitalizations in
previous 365 days
No. of physician ofﬁce
visits in previous
365 days

Mean Charlson Comorbidity
Index at index ED
visit (1-year DAD
and ACCS review)

3.5  2.0

5,782 (47.1) <0.0001

3.4  1.8

<0.0001

Comorbidities at time of
discharge from index
ED visit (1-yr DAD
and ACCS review)

Dementia

2,753 (22.4) <0.0001

49 (3.5)

160 (6.3)

434 (3.5)

0.0015
<0.0001

2,023 (24.2)

322 (22.9)

690 (27.3)

3,035 (24.7)

0.0021

month (31.2% vs. 24.1%) and had fewer comorbidities

Anemia

952 (11.4)

148 (10.5)

358 (14.1)

1,458 (11.9)

0.0002

at baseline.

Cerebrovascular
disease

568 (6.8)

72 (5.1)

203 (8.0)

843 (6.9)

0.0025

Renal disease

712 (8.5)

98 (7.0)

271 (10.7)

1,081 (8.8)

0.0001

Cancer

423 (5.1)

65 (4.6)

136 (5.4)

624 (5.1)

0.59

PVD

512 (6.1)

88 (6.3)

152 (6.0)

752 (6.1)

0.95

EFFECT OF PHYSICIAN CONTINUITY WITHIN 30 DAYS
AFTER INDEX ED VISIT. Familiar physician follow-up

in the ﬁrst 30 days’ post-ED release was associated

COPD

225 (2.7)

542 (21.4)

834 (33.0) 4,081 (33.2)

with a lower risk of death or hospitalization at 3, 6, and

Atrial ﬁbrillation

1,887 (22.6)

223 (15.9)

499 (19.7) 2,609 (21.2) <0.0001

12 months (Table 3, Fig. 1) compared with either no

Previous MI or
revascularization

1,159 (13.9)

147 (10.5)

284 (11.2)

follow-up or follow-up with unfamiliar physicians
only. This association remained essentially unchanged
when the 421 patients released from the ED back to
their long-term care facility were excluded (Online
Table 1A) and when the 249 patients admitted to the
hospital within 2 days of the ED visit were excluded
(Online Table 2A). Unfamiliar physician follow-up in
the ﬁrst 30 days after an ED visit was not associated
with any reduction in risk of death or hospitalization
compared with no outpatient follow-up.
However,

any

physician

follow-up

(whether

familiar or unfamiliar) within 30 days of ED release

1,590 (12.9) <0.0001

ED size (annual visits,
all diagnoses)
1,263 (49.9) 4,843 (39.4) <0.0001

Low (<25,998 annual
ED visits)

3,092 (37.0) 488 (34.7)

Medium (25,998–65,817
annual ED visits)

2,972 (35.6)

522 (37.2)

696 (27.5)

4,190 (34.1)

High (>65,817 annual
ED visits)

2,285 (27.4)

395 (28.1)

572 (22.6)

3,252 (26.5)

Values are frequency (%) or mean  SD. A familiar physician is deﬁned as one who had seen the patient at least
twice as an outpatient in the year before the index ED visit or at least once during their index ED visit.
ACCS ¼ Ambulatory Care Classiﬁcation System; COPD ¼ chronic obstructive pulmonary disease; DAD ¼
Discharge Abstract Database; ED ¼ emergency department; IM ¼ internal medicine; MI ¼ myocardial infarction;
PVD ¼ peripheral vascular disease.
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T A B L E 2 Outcomes During First 30 Days Post-ED Treat and Release HF Visit

Physician Continuity During First 30 Days
One or More Visits With
Familiar Physician(s)
(n ¼ 8,349)

All Visits With
Unfamiliar Physician(s)
(n ¼ 1,405)

No Visits
(n ¼ 2,531)

Overall
(n ¼ 12,285)

p Value

At least 1 outpatient visit (any cause)

8,349 (100.0)

1,405 (100.0)

0

9,754 (79.4)

<0.0001
<0.0001

IM/cardiology specialist ofﬁce visit

2,010 (24.1)

439 (31.2)

0

2,449 (19.9)

Post-discharge ED visit (all-cause)

3,118 (37.3)

581 (41.4)

1,049 (41.4)

4,748 (38.6)

<0.0001

Nonelective hospital admission

1,374 (16.5)

290 (20.6)

555 (21.9)

2,219 (18.1)

<0.0001

27 (1.9)

178 (7.0)

321 (2.6)

<0.0001

1,428 (17.1)

303 (21.6)

643 (25.4)

2,374 (19.3)

<0.0001

140 (1.7)

33 (2.3)

248 (9.8)

421 (3.4)

<0.0001

Death

116 (1.4)

Death or nonelective hospital admission
Admitted to long-term care facility
Values are frequency (%).
HF ¼ heart failure; other abbreviations as in Table 1.

was associated with a lower risk of repeat ED visit or

DISCUSSION

death at 3, 6, and 12 months (Table 4).
EFFECT OF PHYSICIAN CONTINUITY THROUGHOUT

We found that more than three-quarters of patients in

OBSERVATION PERIOD. After excluding those pa-

Alberta treated and released from the ED with a most

tients with no outpatient visits post-ED release, we

responsible diagnosis of HF were seen in an outpatient

examined the relationship between physician conti-

clinic within 30 days of ED discharge. We also found

nuity (using the UPC score) over the entire observa-

that more than two-thirds of these patients were fol-

tion time (i.e., not just the ﬁrst 30 days) and our

lowed up by a physician who had previously seen

primary outcome. We found that any degree of

them. Both of these proportions are much higher than

familiar follow-up was associated with signiﬁcantly

reports from the United States (5). Although follow-up

lower risks of death or hospitalization compared with

with any physician post-ED visit was associated with

follow-up only with an unfamiliar physician (Table 3):

reduced risk of a repeat ED visit, only follow-up with a

adjusted hazard ratio (aHR) of 0.79 (95% conﬁdence

familiar physician was associated with a statistically

interval [CI]: 0.71 to 0.89) at 3 months, aHR of 0.86

signiﬁcantly lower risk of subsequent death or hospi-

(95% CI: 0.77 to 0.95) at 6 months, and aHR of 0.87

talization. This pattern was evident within the ﬁrst

(95% CI: 0.80 to 0.96) at 12 months. This association

month and persisted when we extended the continu-

persisted when long-term care patients were excluded

ity observation period out as far as 12 months.

(Online Table 1B), when patients admitted to hospital

In 2 previous studies (7,22) examining patients

within 2 days of the ED visit were excluded (Online

with HF discharged directly from the ED, early

Table 2B), and when those patients whose “familiar

physician follow-up was associated with better out-

physician follow-up” was with the physician who had

comes; neither study, however, evaluated the impact

seen them during their index ED visit were excluded

of physician continuity, and both combined the out-

(Online Table 3B). A similar pattern was observed with

comes of death, hospitalization, or repeat ED visits

lower rates of repeat ED visits/death in those with

into 1 composite endpoint. Thus, our study provides

familiar follow-up compared with those with unfa-

novel information and suggests that rather than

miliar follow-up (Table 4): aHR of 0.90 (95% CI: 0.81 to

arranging follow-up at an urgent access clinic where

0.99) at 3 months; aHR of 0.91 (95% CI: 0.83 to 0.99) at

the patient would see a new physician, outcomes

6 months; and aHR of 0.92 (95% CI: 0.84 to 0.997) at 12

for these patients may be optimized by facilitating

months.

follow-up with a physician familiar with their case

MEDICATION

USE. Patients

following

up

with

familiar physicians had higher rates of use for

(either their primary care physician or a physician
who had seen them during their ED visit).

angiotensin-converting enzyme inhibitors (ACE-Is),

Our present study corroborates our previous report

angiotensin receptor blockers, beta-blockers, and

showing the beneﬁts of physician continuity for HF

diuretics both before and after the index ED visit

patients discharged from the hospital (6); in fact, we

(Table 5). However, when we added ACE-I/angiotensin

found a stronger association between continuity

receptor blocker/beta-blocker use as covariates for our

and better outcomes in this study of patients trea-

primary and secondary analyses, aHRs were essen-

ted and released from the ED than in our study of

tially unchanged (Online Table 4).

hospitalized patients. Physician continuity has been
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T A B L E 3 Association of Physician Continuity With Time to Death or Urgent Admission

Base Analysis—Continuity in Month 1 Captured as Time-Dependent Variable, All Patients Included

Observation Time

3 months

6 months

12 months

Continuity in Month 1

Proportion
With Event

Events Per
100 PYs

Unadjusted HR
(95% CI)

Adjusted HR*
(95% CI)

No visits

49.3%

242

1.00 (referent)

All visits with unfamiliar physician(s)

30.4%

160

0.96 (0.86–1.08)

1.00 (referent)
1.09 (0.97–1.22)

$1 visit with familiar physician(s)

25.2%

132

0.84 (0.78–0.91)

0.87 (0.81–0.95)

No visits

58.1%

183

1.00 (referent)

1.00 (referent)

All visits with unfamiliar physician(s)

40.2%

115

0.92 (0.83–1.01)

1.04 (0.94–1.15)

$1 visit with familiar physician(s)

37.3%

104

0.87 (0.81–0.92)

0.89 (0.83–0.96)

No visits

68.1%

136

1.00 (referent)

1.00 (referent)

All visits with unfamiliar physician(s)

51.7%

83

0.88 (0.80–0.96)

1.00 (0.91–1.10)

$1 visit with familiar physician(s)

51.8%

81

0.89 (0.84–0.94)

0.91 (0.85–0.97)

Sensitivity Analysis—Continuity Captured as Time-Dependent Variable Throughout Entire Duration of Observation, Excluding Patients Without Outpatient Visits

Observation Time

3 months

Continuity Throughout Observation Time

Outpatient visits but none with familiar physician

Proportion
With Event†

Events Per
100 PYs†

Unadjusted HR
(95% CI)

31.3%

161

1.00 (referent)

$1 visit with familiar physician(s)

6 months

1.00 (referent)
0.79 (0.71–0.89)

<50% of visits with familiar physician(s)

15.1%

120

1.00 (0.81–1.23)

0.80 (0.64–0.99)

50%–99% of visits with familiar physician(s)

15.6%

113

0.91 (0.80–1.04)

0.72 (0.62–0.84)

All visits with familiar physician(s)

32.2%

147

0.90 (0.80–1.00)

0.81 (0.72–0.92)

Outpatient visits but none with familiar physician

41.8%

116

1.00 (referent)

1.00 (referent)

<50% of visits with familiar physician(s)

22.6%

82

0.96 (0.82–1.12)

50%–99% of visits with familiar physician(s)

25.6%

88

0.997 (0.90–1.11)

All visits with familiar physician(s)

52.4%

121

0.98 (0.89–1.08)

Outpatient visits but none with familiar physician

54.9%

86

1.00 (referent)

$1 visit with familiar physician(s)

12 months

Adjusted HR*
(95% CI)

0.86 (0.77–0.95)

$1 visit with familiar physician(s)

0.81 (0.69–0.95)
0.81 (0.72–0.92)
0.88 (0.79–0.98)
1.00 (referent)
0.87 (0.80–0.96)

<50% of visits with familiar physician(s)

34.9%

63

1.00 (0.89–1.14)

0.85 (0.74–0.96)

50%–99% of visits with familiar physician(s)

39.9%

69

1.06 (0.96–1.16)

0.85 (0.76–0.94)

All visits with familiar physician(s)

75.1%

101

1.01 (0.93–1.11)

0.89 (0.81–0.99)

*Covariates included in adjusted models at each time frame include: age, gender, rural versus urban residence, Charlson Comorbidity Index at baseline, number of ED visits for any cause in
6 months before the index HF ED visit, number of outpatient ofﬁce visits for any cause in the year before the index HF ED visit, specialist involvement during index HF ED visit, outpatient visits
for any cause with specialist before index HF ED visit, long-term care facility admission, and presence/absence of diabetes, atrial ﬁbrillation, dementia, and previous MI or coronary revascularization. For the sensitivity analysis, the number of outpatient visits after ED visit were included up to the various time frames. †Note that the crude data (proportion with event and events
per 100 patient-years [PYs]) are misleading in the sensitivity analysis. For the time-varying groups used in the Cox models, each patient will always start with a usual provider of continuity
(UPC) of 1 or 0 after their ﬁrst follow-up visit. Subsequent follow-up time (i.e., the denominator for the PYs column) will continue to accrue in their starting group if their UPC remains 0 or 1,
switch to one of the intermediate groups (0 < UPC <0.5 or 0.5 < UPC <1) as soon as they see a different physician, or will be censored if they have an event. Thus, patients having an event while in
the UPC 1 or UPC 0 group will count in the numerator for that group but without further accrual of follow-up time in the denominator; on the other hand, as patients who have not had an event
transition into the intermediate groups (0 < UPC <0.5 or 0.5 < UPC <1), their follow-up PYs will accrue in the intermediate group denominators, thus providing misleadingly low “events per 100
PYs” in those groups. This is not an issue in the Cox models used to generate the HR for the sensitivity analysis since the risk sets are re-evaluated at each time point based on the time-varying
UPC values.
CI ¼ conﬁdence interval; HR ¼ hazard ratio; other abbreviations as in Tables 1 and 2.

shown to improve outcomes in ambulatory patients

risk-stratify new acute HF patients; whether the

with chronic conditions (23) and has been studied

Emergency Heart Failure Mortality Risk Grade im-

after discharge for various other illnesses (10,11). The

proves outcomes for HF patients treated and released

impact of provider continuity on ED visits has been

from the ED is an open question (27). Other authors

less well studied. Some studies have shown a de-

have shown that hospitalized HF patients often have

crease in ED visits in outpatients with greater phy-

cardiovascular medications initiated, whereas pa-

sician continuity, regardless of medical diagnosis

tients treated and released from the ED are more

(24–26), but they did not speciﬁcally follow up these

likely to have these agents stopped (28). In our

patients after being treated and released from an ED

cohort, we found signiﬁcantly higher use of beta-

to see if post-ED physician continuity was also asso-

blockers, ACE-Is, and diuretics among patients

ciated with better outcomes. Thus, our ﬁndings ﬁll an

following up with a familiar physician, which may

important knowledge gap in the continuity literature.

have mitigated the negative effect of ED visit on

Why did we observe a greater effect of continuity

pharmacotherapy. However, although ACE-Is and

in these HF patients discharged from the ED? Until

beta-blockers are known to improve outcomes in HF

recently, ED physicians did not have a tool to

patients, controlling for their use in our multivariate
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appointments were scheduled at the time of ED discharge. Moreover, we do not have any information on
the length of follow-up visits or the quality/comprehensiveness of care offered at those visits. Although
more than two-thirds of patients in both arms had at
least 1 ED visit or hospitalization for any cause in the
previous year, there were differences in the number of
outpatient visits that may have led to erroneous
undercoding of comorbidities in the unfamiliar
physician arm, although the mean Charlson Comorbidity Index were very similar (3.3 vs. 3.2) (Table 1).
Despite the large number of sensitivity analyses we
ran, we did not use adjustments for multiple comparisons because these were not conducted to answer our
F I G U R E 1 Unadjusted Kaplan-Meier Curve for the Time to Death or Hospitalization

primary research question but rather only to conﬁrm

After Index ED Treat-and-Release Visit, Based on Follow-Up Patterns Within the

the robustness of our main analysis results. Differ-

First 30 Days

ences in baseline patient characteristics were un-

*Familiar physician was deﬁned as one who had seen the patient at least twice in the year

avoidable due to the observational nature of our study,

before the index emergency department (ED) visit or once during the index ED visit.

but we mitigated these by using multivariate analyses.
Finally, the most important limitation to any
observational study such as ours is the possibility of

analysis did not change our results, indicating that

unmeasured confounders (including confounding

there are factors other than medications through

by indication) driving the results: patients who are

which provider continuity affects outcomes.

sicker (and have worse outcomes) may be more likely

STUDY LIMITATIONS. There are several strengths to

to receive early outpatient visits with new physi-

our study: we were able to categorize physician con-

cians not previously involved in their care, thereby

tinuity and deﬁne outcomes by using population-

lowering their continuity scores. However, we found

based data in a universal healthcare setting with

that patients with familiar physician follow-up actu-

100% capture of all outpatient, ED, and hospital visits

ally had greater comorbidity burdens than those with

in a single Canadian province. The Alberta adminis-

unfamiliar physician follow-up. On the other hand,

trative databases do not include indicators of severity

attending a follow-up visit with a familiar physician

of HF; these indicators (elevated creatinine and heart

may be a marker for the healthy user effect, which

rate, lower blood pressure, lower ejection fraction, and

could have biased our results to favor familiar physi-

length of ED stay) have all been shown to negatively

cian follow-up. Thus, we cannot deﬁnitively conclude

affect outcomes in HF patients in the ED (3,27). The

that physician continuity improves outcomes despite

outcomes we did examine (death, all-cause hospitali-

the strength and consistency of the associations we

zation, and all-cause ED visits) are relevant to all HF

report. However, because the only randomized trial on

patients and system planners. Of note, we examined

this topic was conducted nearly 30 years ago (31), we

all-cause hospitalizations or ED visits but do recognize

believe it is unlikely that a randomized trial will ever

that less than one-third of repeat visits in patients with

answer this question, and observational data will be

HF are for a most responsible diagnosis of HF. In con-

the best evidence we can bring to bear on this question.

trast to many previous studies examining physician

By the same token, we cannot be certain that any

continuity, we used time-varying covariate analyses to

beneﬁts accruing from familiar physician follow-up are

account for immortal time bias and did not exclude

not merely arising from reduced fragmentation of care.

early events (as was done in landmark analyses) (29).
Although we were unable to assess and control for the

CONCLUSIONS

dissemination of information from the ED to outpatient physicians, even direct verbal communication

Our ﬁndings present clear evidence for physicians

between hospital and outpatient physicians was not

and policy makers to guarantee that systems are in

found to have any impact on readmission rates in a

place to ensure prompt follow-up of HF patients after

recent study (30). Because the present study was based

an ED visit. Early follow-up can reduce repeat ED

on secondary analysis of administrative data, we

visits, a major driver of ED overcrowding and wait

cannot determine whether the ED physician recom-

times. However, even more important than prompt

mended follow-up for patients or whether such

follow-up is our ﬁnding that HF patients following up
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T A B L E 4 Association of Physician Continuity to Time to Death or Repeat ED Visit

Base Analysis—Continuity in Month 1 Captured as Time-Dependent Variable, All Patients Included

Observation Time

3 months

6 months

12 months

Continuity in Month 1

Proportion
With Event

Events Per
100 PYs

Unadjusted HR
(95% CI)

Adjusted HR*
(95% CI)

No visits

78.2%

695

1.00 (referent)

All visits with unfamiliar physician(s)

47.2%

294

0.72 (0.65–0.79)

1.00 (referent)
0.81 (0.73–0.89)

$1 visit with familiar physician(s)

45.4%

282

0.73 (0.69–0.77)

0.75 (0.71–0.80)

No visits

84.7%

540

1.00 (referent)

1.00 (referent)

All visits with unfamiliar physician(s)

58.7%

214

0.70 (0.64–0.76)

0.79 (0.72–0.86)

0.76 (0.72–0.80)

0.78 (0.73–0.82)

$1 visit with familiar physician(s)

60.8%

221

No visits

90.8%

420

1.00 (referent)

1.00 (referent)

All visits with unfamiliar physician(s)

73.2%

165

0.71 (0.66–0.77)

0.80 (0.74–0.87)

$1 visit with familiar physician(s)

75.8%

176

0.78 (0.74–0.82)

0.78 (0.74–0.83)

Sensitivity Analysis—Continuity Captured as Time-Dependent Variable Throughout Entire Duration of Observation, Excluding Patients Without Outpatient Visits

Observation Time

3 months

Continuity Throughout Observation Time

Proportion
With Event†

Events Per
100 PYs†

48.4%

299

Outpatient visits but none with familiar physician

Unadjusted HR
(95% CI)

1.00 (referent)

$1 visit with familiar physician(s)

6 months

Adjusted HR*
(95% CI)

1.00 (referent)
0.90 (0.81–0.99)

<50% of visits with familiar physician(s)

27.9%

239

1.07 (0.89–1.28)

50%–99% of visits with familiar physician(s)

31.3%

246

1.06 (0.95–1.19)

0.91 (0.80–1.03)

All visits with familiar physician(s)

53.5%

310

1.02 (0.93–1.13)

0.89 (0.81–0.99)

Outpatient visits, but none with familiar physician

61.2%

225

1.00 (referent)

1.00 (referent)

<50% of visits with familiar physician(s)

39.6%

164

1.03 (0.89–1.18)

0.89 (0.77–1.03)

0.94 (0.78–1.13)

$1 visit with familiar physician(s)

12 months

0.91 (0.83–0.99)

50%–99% of visits with familiar physician(s)

44.8%

180

1.08 (0.98–1.18)

0.90 (0.81–0.996)

All visits with familiar physician(s)

74.3%

257

1.06 (0.98–1.16)

0.92 (0.84–1.00)

Outpatient visits but none with familiar physician

75.4%

173

1.00 (referent)

1.00 (referent)

$1 visit with familiar physician(s)

0.92 (0.84–0.997)

<50% of visits with familiar physician(s)

56.9%

124

1.03 (0.92–1.16)

0.91 (0.80–1.02)

50%–99% of visits with familiar physician(s)

63.0%

140

1.10 (1.01–1.19)

0.90 (0.82–0.99)

All visits with familiar physician(s)

90.6%

225

1.09 (1.01–1.19)

0.93 (0.85–1.01)

*Covariates adjusted for same as in Table 3. †See Table 3 Footnote.
Abbreviations as in Tables 1 to 3.

T A B L E 5 Physician Continuity and Medication Usage in Patients Age $65 Years

Physician Continuity During First 30 Days

Age, yrs

One or More Visits With
Familiar Physician(s)
(n ¼ 6,783)

All Visits With
Unfamiliar Physician(s)
(n ¼ 1,060)

No Visits
(n ¼ 2,108)

Total
(n ¼ 9,951)

p Value

79.0  7.5

79.3  8.1

81.3  8.2

79.5  7.8

<0.0001

Medications in 90 days up to and including index ED visit
ACE-I/ARB

3,762 (55.5)

503 (47.5)

944 (44.8)

5,209 (52.3)

<0.0001

BB

2,590 (38.2)

319 (30.1)

552 (26.2)

3,461 (34.8)

<0.0001

ACE-I/ARB and BB

1,800 (26.5)

217 (20.5)

392 (18.6)

2,409 (24.2)

<0.0001

Diuretic

3,820 (56.3)

536 (50.6)

1,068 (50.7)

5,424 (54.5)

<0.0001

Digoxin

1,175 (17.3)

131 (12.4)

336 (15.9)

1,642 (16.5)

0.0002

1,699 (25.0)

218 (20.6)

319 (15.1)

2,236 (22.5)

<0.0001

Statin

Medications in 90 days after index ED visit
ACE-I/ARB

4,443 (65.5)

626 (59.1)

1,028 (48.8)

6,097 (61.3)

<0.0001

BB

2,698 (39.8)

355 (33.5)

510 (24.2)

3,563 (35.8)

<0.0001

ACE-I/ARB and BB

2,102 (31.0)

265 (25.0)

386 (18.3)

2,753 (27.7)

<0.0001

Diuretic

5,543 (81.7)

848 (80.0)

1,355 (64.3)

7,746 (77.8)

<0.0001

Digoxin

1,450 (21.4)

198 (18.7)

374 (17.7)

2,022 (20.3)

0.0005

Statin

1,759 (25.9)

225 (21.2)

313 (14.8)

2,297 (23.1)

<0.0001

Values are mean  SD or n (%).
ACE-I ¼ angiotensin-converting enzyme inhibitor; ARB ¼ angiotensin receptor blocker; BB ¼ beta-blocker; other abbreviation as in Table 1.
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with a familiar physician exhibited the lowest risk of

interpretation and conclusions contained herein are

death or all-cause hospitalization at all time periods

those of the researchers and do not necessarily

examined. Physicians should strive to optimize conti-

represent the views of the Government of Alberta.

nuity with HF patients after ED release, and health-

Neither the Government of Alberta nor Alberta Health

care systems should introduce strategies to ensure

expresses any opinion in relation to this study.

early outpatient follow-up with the patients’ regular
physician or a physician who had seen them in the ED.
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