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Abstract

Background: Continuity is a tenet of family medicine. We explored whether a change in access
(improving or worsening) to a primary care provider (PCP) is associated with a change in provider (PC) or
clinic continuity (CC), discontinuity, or emergency department (ED) utilization.

Methods: We used the time to third next available (TNA) appointment as a measure of access of 190
PCPs from 2009 to 2016 in the province of Alberta and calculated the provider and clinic continuity,
discontinuity, and ED utilization based on the PCPs’ historical panels. We identified those PCPs who had
improved, worsened or had observed no change in appointment delay each year. These groups were
then assessed in multi-level models to determine the association with continuity at the physician and
clinic levels, and ED.

Results When compared to PCPs who had no change in access, PCPs with improved access had
improved PC by 6.8% per year, reduced discontinuity by 2.1% per year, and decreased ED encounters by
104 visits per 1000 patients per year. When compared to the PCPs with no change in their TNA, those
PCPs with worsening access had a 6.2% decrease in PC, and an increase number of ED encounters (52
visits per 1000 paneled patients per year). Changes in appointment delay to PCPs had no impact on clinic
continuity when compared to those PCPs with no change in their appointment delay.

Interpretation Improving access by reducing the appointment delay to a PCP may be one mechanism to
improve continuity of care.

Key Words: primary care, family medicine, continuity, access, delay, attachment, physician panels
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Introduction

Alberta is transforming its provincial healthcare system to enhance care in the community, moving from
a focus on acute care services to one that meets the health and social needs of its population (1). An
important aspect of community-based care is the patient’s medical home (PMH), where the majority of
care is led by a consistent primary care provider (PCP). This concept, known as continuity of care (COC),
was highlighted decades ago (2), and mechanisms to support information exchange and disease
management within an interpersonal relationship make COC a tenet of primary care (3). Studies have
demonstrated that patients with high COC to a single provider are associated with better outcomes,
such as fewer hospitalizations (4-11) and lower emergency department (ED) encounters (12-16),
improved delivery of preventative-care services (17-20), increased adherence to medications (21-23),
enhanced satisfaction (24, 25), and lower costs (9, 26, 27).

Access to primary care is about a patient’s opportunity to receive timely, appropriate and quality health
services (28). It is widely agreed that the opportunity for a patient to receive care when needed is
associated with better patient and system outcomes (29). Timely access to primary care is operationally
defined in this study as the length of time a patient waits for an appointment with their PCP. The
qguestion of precisely how delaying primary care intersects with COC has not been examined empirically.
Bennet postulated COC and access to primary care were not independent concepts (30). Intuitively, if
the delay in access to one’s own PCP is too great from the patient’s perspective, it follows that they may
seek care from another PCP and place COC in peril.

We designed this study to explore the relationship between primary care access and COC.
Methods
Study Cohort

This was a retrospective observational cohort study of 205 PCPs participating in the Chinook Primary
Care Network (CPCN) in Alberta, Canada from 2009 to 2016, who were actively measuring third next
available (TNA) appointment for their short appointments throughout the year (more than thirteen
weekly measures of delay between January and December) and had an annual panel. Primary Care
Networks (PCN)s in Alberta are the common delivery model of primary care consisting of PCPs and allied
health professionals delivering care in their communities (31). The CPCN serves an urban centre of
100,000 and 14 small rural communities. The CPCN was an early adopter of office practice redesign
concepts (32), learning to measure delay for physician appointments, and balancing patient demand
with physician supply; data were regularly collected for improvement purposes.

Access (Short Appointment Delay)

Primary care access was measured using the TNA appointment (33) metric, which is the delay patients
experience accessing providers for a scheduled appointment. Short appointments are typically 10-15
minutes in duration and are for routine primary care encounters. TNA was recorded in an online
database at the same time on Tuesdays by clinic staff; therefore, a week was defined as starting on
Tuesday and extending to the following Monday. The TNA measures for each PCP were recorded
between January 5, 2009 to January 2, 2017.

Historical Panels
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Each CPCN PCP had a panel -- a list of patients for whom the PCP was the most responsible provider of
continuous and longitudinal primary healthcare. PCPs reviewed their panels and reconfirmed the
attachment with their patients annually. Panels from 2009 to 2016 were extracted from the PCP’s
electronic medical record.

Outcome Measures: Continuity (Provider, Clinic), Discontinuity, and Emergency Department Encounters

The historical panels for each PCP were matched to the Alberta Health Practitioner Claims database to
determine the visits of patient to a PMH observed each week. To ensure patient activity was linked to
one encounter rather than multiple claims, we defined one visit as the same patient seeing the same
PCP in the same clinic on the same day. The weekly number of visits was tabulated, using the same
definition of ‘week’ as used for the TNA metric.

We calculated a weekly provider continuity (PC) outcome using the Known Provider Continuity Index
(34) which summarizes the number of weekly visits the paneled patients made to their attached PCP.
This step ensured we could link the activity of the PCP’s panel directly to the TNA measure on a weekly
basis. We also calculated a weekly clinic continuity (CC) outcome by determining the number of visits
the paneled patients made to other PCPs within the PMH, as well as a weekly discontinuity outcome
that we defined as the number of visits the paneled patient made to a PCP in another PMH.
Furthermore, we matched the PMHs to the Alberta Health Services Distance and Drive-Time Look-Up
map, and included only those visits to a PMH that was within a 50km driving radius of where the
paneled physician was located (35).

Historical panels for each PCP were also linked to the National Ambulatory Care Reporting System,
which is used in Canada for collecting and reporting on all levels of ambulatory care, including ED. Only
non-scheduled visits to the ED and urgent care centers were included. We defined one ED encounter as
a paneled patient visiting an ED within a 50 km driving radius of the paneled PCP location. A weekly ED
encounter outcome was then calculated, using the same definition of week described above.

Confounding Variables

We selected a number of PCP practice and panel variables that have been shown to influence
appointment delay and continuity (6, 36-45) (Table 1). We also calculated the starting TNA value as a
confounding variable to assess whether having a higher starting value influenced the outcome of
interest by taking the average of the first three TNA measures.

Table 1: Practice and panel level confounding variables

Confounding Variables
Practice Characteristics Panel Characteristics
Number of PCPs in the PMH(6, 36) PCP panel size (37, 38)
Gender of PCPs(39, 40) Age of panel (37)
Location PMH PCPs(41) Number of patients on multiple panels (42)
Number of days worked per week (43) Panel complexity!(37, 44)
Number of female patients (37, 45)

PCP=Primary Care Provider; PMH=Patient’s Medical Home
1The Canadian Institute of Health Information’s Population Grouper, was used to infer patient complexity (46).
Statistical Analysis
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Each year, the PCPs whose appointment delay either improved (statistically significant negative
trajectory), worsened (statistically significant positive trajectory), or remained stable (not statistically
significant) were identified through linear regressions. Grouping the PCPs in this manner created three
annual TNA trajectory categories. Scatter plots for each TNA trajectory category were created, and a
linear regression was added to visualize the relationship between the outcome variables over a one year
period.

In this analysis, PCPs’ weekly appointment delay and continuity metrics were assessed in one-year
segments, with the majority of PCPs measuring for more than one year during the eight year study
period. Our multi-level mixed-effects linear regression models accounted for three levels of effects:
Level-1 units were the weekly continuity measurements for one year; Level-2 units were the measuring
PCPs for that year, and Level-3 units were all measurement years for a PCP at the same clinic. The
association between TNA trajectory categories and the weekly continuity trajectory was examined using
a group by time interaction. The model included a random intercept for each PCP within a given year.
Confounding variables were added at the PCP and clinic levels as fixed effects without interactions with
time. In this way, our study design estimated how continuity changed when PCPs improved or worsened
their appointment delays after adjusting for relevant confounders and accounting for the association
among observations within PCPs in a given year.

All analysis was performed using Stata 13.1.

Ethics approval

This study was approved by Health Research Ethics Board-3 at the University of Alberta.
Results

Of the 205 PCPs, only 190 met our inclusion criteria (greater than thirteen weekly measures of TNA
between January and December) within the calendar year (Table 2). The number of physicians increased
annually from 2009 to 2016 (from 81 to 133), which led to a corresponding increase in the number of
paneled patients each year (from 110,868 to 169,653). The number of clinics and the number of PCPs
per clinic increased over the first three years of the study, whereas the percentage of female PCPs
remained stable and the percentage of rural PCPs decreased over time. The panel size, mean age,
complexity, female composition and elderly representation all remained consistent over the study
period. There was a decrease in the overall number of patients present on multiple PCP panels (from
13.9% to 11.4%). (Table 3).

Table 2: Number of physicians who met the inclusion criteria each calendar year

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Number of PCPs with a panel 86 93 119 | 119 | 130 | 152 | 154 | 153
Number of PCPs excluded (<13 TNA
measures within the year).

Number of PCPs included in analysis 81 91 97 116 | 114 | 114 | 126 | 133
TNA=third next available appointment

5 2 22 3 16 38 28 20
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1
2
3 Table 3: Descriptive statistics for confounding variables for each study year.
4
> Confounding 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
6 Variables
7 Practice
8 Characteristics
9 Number of PCPs 81 91 97 116 114 114 126 133
1(1) Number of clinics 17 18 19 24 23 21 22 23
12 :Z(e;cse“t of female 25.9 29.7 30.9 28.9 32.5 28.1 31.2 30.5
13 Percent of rural PCPs 58.0 56.0 54.6 46.6 46.5 50.0 46.0 48.9
12 Mean (SD) number of 40
16 days worked per (1.5) 40(1.5) | 3.9(1.5) | 40(1.5) | 40(1.4) | 41(1.3) | 4.0(1.4) | 3.9(1.4)
17 \ltl/leek (SD) ber of 7.1
ean number o .

13 PCPs per clinic (3.4) 7.3(3.6) | 8.2(4.5) | 8.7(4.1) | 79(3.9) | 9.5(5.0) | 8.4(3.5) | 7.9(3.4)
20 Panel Characteristics
21 Numberof paneled | ) hece | 174531 | 108244 | 151866 | 157631 | 158974 | 164965 | 169563
22 patients
23 Mean (SD) values:
24 . 1458.8 1286.9 1127.5 1368.2 1382.7 1406.8 1330.4 1367.4

PCP panel size
25 (779) (742) (674) (928) (832) (845) (829) (806)
26 Age of panel (years) 39.6 40.1 40.4 40.3 40.1 40.0 39.1 39.2
27 (6.8) (7.2) (7.3) (6.8) (6.5) (6.1) (5.8) (6.0)
28 Percent of panel on 13.9 134 14.1 12.5 14.0 11.5 12.0 11.4
29 multiple panels (6.9) (7.7) (10.9) (7.1) (7.5) (5.9) (8.9) (8.3)
30 Percent of panel 5.2 5.0 5.6 53 4.8 5.1 53 6.0
31 complex (1.8) (1.7) (1.8) (1.7) (1.9) (1.7) (1.8) (2.0)
32 Percent of panel 55.2 55.5 55.2 55.3 54.2 53.5 53.6 53.1
33 female (13.5) (13.8) (14.4) (13.4) (13.2) (12.6) (12.4) (11.9)
34 Percent of panel over 21.3 22.4 22.4 23.5 23.1 22.7 22.3 22.9
35 60 years of age (9.7) (10.5) (10.8) (10.3) (10.0) (9.4) (8.8) (9.4)
;? SD=standard deviation
38 Overall, the four outcomes variables appeared relatively stable year upon year when viewed at the
ig aggregate level (Table 4).
41 Table 4: Means (SD) of the outcome variables for each year of the study period.
42
43 Outcome Variables 2009 2010 2011 2012 2013 2014 2015 2016
44 Mean Mean Mean Mean Mean Mean Mean Mean
oA S (SD) . (SD) (D) (SD) _____(SD) ____ (SD) ___ (SD) ____ (SD)
46 Provider Continuity 58.7 60.6 60.9 62.3 62.3 64.2 64.1 63.6
SFA N I (219) _ (237)  (242) _ (238) _ (226)  (221) _ (223) _ (225)
48 Clinic Continuity 76.7 79.5 80.2 80.1 79.1 81.0 81.1 79.6
S U O (118) _(12.3) (115) _(127) __ (124) _ (104) _ (105) _ (115)
50 Discontinuity within 14.6 12.7 11.6 11.4 11.1 9.6 10.2 10.6
. | SOkm of the clinic | (100) (82 (90 (93 (01 (76 (80 (85
53 All Cause Emergency
54 Department Visits (per 1.14 1.06 1.04 1.06 0.95 0.98 1.01 1.03
55 1000).V\{ithin 50 km of (0.6) (0.6) (0.6) (0.6) (0.5) (0.6) (0.7) (0.6)
56 the clinic
57
58 6
59
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We analyzed individual PCP TNA trajectories over the 8 year time period, and found 96 (11%) annual
TNA trajectories that improved, 669 (77%) remained stable, and 107 (12%) that worsened. Weeks for
each year of the study period were combined to depict each of the average weekly outcome measures
(provider and clinic continuity, discontinuity, and ED utilization) segmenting by the TNA exposure
groups. (Figure 1). A linear regression line was applied to each scatterplot.

For PCPs with an improved annual TNA trajectory, PC (2 = 0.21, p <0.001, R? = 34.0%) and CC (& = 0.06, p
<0.001, R? = 35.1%) increased, whereas the discontinuity (& = -0.07, p <0.001, R? = 51.0%) and ED visit
rates (& =-0.0024, p <0.001, R? = 29.3%) decreased. When the annual TNA trajectories worsened, PC (& =
-0.22, p <0.001, R? = 41.8%) and CC (@ =-0.05, p <0.001, R? = 37.5%) decreased, whereas the
discontinuity (B =0.01, p <0.001, R? = 10.6%) and the ED visit rates (2 = 0.0023, p <0.001, R = 30.5%)
increased. When the TNA trajectories remained stable, PC (@ = 0.02, p=0.41, R? =1.4%) did not change;
CC (@ =0.01, p<0.05, R2=10.4%) and discontinuity (@ = 13.4, p<0.001, R? = 45.6%) increased, and the ED
visit rate decreased (@ =-0.0024, p<0.001, R? = 35.7%).

With the exception of the starting TNA variable, the confounding variables were balanced across the
three TNA exposure groups (Table 5). We stratified the starting TNA values into three groups (< 5 days,
5-10 days, and > 10 days) to explore the impact on the outcome variables (PC, CC, discontinuity, and ED
utilization), and found it affects the degree of change in continuity over time, but not the direction of
effect.

Table 5: Confounding variables within the Third Next Available Exposure Groups

Page 8 of 20

TNA Exposure Group

Improving Stable Worsening
Practice Characteristics
Percent of female PCPs 39.6 27.8 34.3
Percent of rural PCPs 51.0 50.5 47.7
Mean (SD) number of days worked per week 4.1 (1.4) 4.0(1.4) 4.0(1.4)
Mean (SD) number of PCPs per clinic 8.8 (4.3) 8.0 (4.0) 8.0(3.9)
Panel Characteristics
Mean (SD) values:
PCP panel size 1412.8 (934.4) 1388.1 (791.7) 1363.3 (938.2)
Age of panel (years) 39.2 (5.3) 40.0 (6.6) 39.2 (6.9)
Percent of panel on multiple panels 13.3(7.8) 13.1(8.4) 12.4 (8.4)
Percent of panel complex 5.6 (2.4) 5.3(2.0) 5.4 (1.8)
Percent of panel female 57.4 (12.8) 54.2 (13.5) 55.7 (13.7)
Starting TNA 11.7 (10.7) 4.4 (5.0) 4.1(4.1)

TNA=third next available; SD=standard deviation

All confounding variables were included in each of the four separate multi-level regression models, one
for each outcome of interest (Table 6). The key output within each is the difference in adjusted outcome
trajectories during one year when TNA was improving or worsening compared to when TNA was stable.
Coefficients representing this relationship were extracted from each of the four full model outputs and
summarized in Supplemental Table 7.

7
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1

2

3 Table 6: Multi-level model of the Effect on Third Next Available Exposure Groups.

4

5 Outcome Variable B (95% Cl), P value

6

7

8 Provider Continuity e
9 When TNA is Improving 0.15(0.10t0 0.19), <0.001

10

11 When TNA is Worsening -0.10 (-0.15 to -0.05), <0.001

12 Stable TNA Trajectory (ref) 0.02 (0.00 to 0.04), 0.071

13

14 When TNA is improving vs Stable 0.13(0.08 to 0.18), <0.001

15 When TNA is worsening vs Stable -0.12 (-0.17 to -0.07), <0.001

16

17 .. P

18 _Cinic Continuity e
19 When TNA is Improving 0.03 (0.002 to 0.07), 0.035

2 When TNA is Worsening -0.02 (-0.05 to 0.02), 0.361

22 Stable TNA Trajectory (ref) 0.01 (-0.003 t0 0.02), 0.122

;i When TNA is improving vs Stable 0.02 (-0.01 to 0.06), 0.154

25 When TNA is worsening vs Stable -0.03 (-0.06 to 0.01), 0.163

26

27 , -

28 _Discontinuity <50km e
29 When TNA is Improving -0.06 (-0.08 to -0.03), <0.001

g? When TNA is Worsening -0.01 (-0.03 t0 0.02), 0.652

32 Stable TNA Trajectory (ref) -0.02 (-0.03 t0 -0.01), <0.001

;i When TNA is improving vs Stable -0.04 (-0.06 to -0.01), 0.009

35 When TNA is worsening vs Stable 0.01 (-0.02 to 0.04), 0.353

36

37 - .

38 _ED Visit Rate /1000 patients <50km |
39 When TNA is Improving -0.0032 (-0.0044 to -0.0020), <0.001

p When TNA is Worsening -0.0005 (-0.0017 to 0.0008), 0.461

42 Stable TNA Trajectory (ref) -0.0017 (-0.0021 to -0.0012), <0.001

" When TNA is improving vs Stable -0.0015 (-0.0028 to -0.0003), 0.018

45 When TNA is worsening vs Stable 0.0012 (-0.001 to 0.0025), 0.064

2? TNA=third next available appointment; B=Beta Coefficient, Cl=confidence interval

48 PCPs who improved their TNA over a one-year period saw improvements in PC, discontinuity and in ED
gg utilization by their paneled patients as compared to PCPs with stable TNA. They saw an improvement in
51 PC of 6.8% (0.13*52 weeks) per year (p<0.001), reduced discontinuity of 2.1% (0.04*52 weeks) per year,
52 and few ED visits by 78 visits per 1000 paneled patients per year (1.5%52 weeks) (p<0.05). There was no
53 change in CC (p=0.154).

54

55

56

57

58 8

59
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In the group of PCPs where the TNA worsened over the year, PC decreased by 5.2% (-0.10*52 weeks)
per year (p<0.001) and 6.2% (-0.12*52 weeks) per year when compared to PCPs whose TNA was stable
(p<0.001). There was no change in CC (p=0.163) or discontinuity (p=0.353). ED visits further increased by
64 visits per 1000 paneled patient per year (1.2*52 weeks) (p<0.1) compared to PCPs with stable TNA.

Interpretation

When PCPs improved their appointment delay, PC also improved, patients’ attendance with external
providers was lower, and patients’ utilization of the ED decreased. The opposite result was found when
PCPs worsened their availability to their patients (decreased PC, and increased ED utilization).

Our findings support the following observations on the impact of appointment delay on continuity.
When faced with delay for an appointment, patients chose to break their COC with their attached PCP
and seek care at another PMH or in the ED. Although we are unable to claim a causal link between
appointment delay and reduced COC, future work from our team will explore this linkage. Merely
focusing on COC as the key to good patient outcomes without understanding how access influences COC
is shortsighted. High provider continuity may be the desired intended outcome; it cannot be achieved
without addressing access issues. Availability of the PCP ensures the patient can seek care when they
need it, and with their own provider.

Our data shows that changes in appointment delay of a PCP was not associated with a change in CC. The
Office Practice Redesign philosophy operant in the CPCN encourages each PCP to ‘take care of your own’
(47), so the option to see another PCP in the same PMH was typically not available. Contingency plans
when the attached PCP is away for more than a few days (e.g. on vacation) may include offering
appointments with another PCP practicing in the PMH, but those situations reflect an exception rather
than common practice.

Other studies have explored the relationships between access and COC (16, 25, 36, 37, 43, 48-58),
access and ED utilization (16, 59-70), between COC and ED utilization (4, 12-15, 61, 71, 72), and have
used various algorithms to develop virtual panels to associate patient to activity to specific PCPs (12, 14,
32, 34, 73). In the majority of these studies, access (25, 36, 48-51, 54, 57, 58, 60, 62, 65-70, 74), COC and
ED utilization (25, 36, 48-51, 54, 57, 58, 60, 62, 65-70, 74) were inferred through self-report in patient
surveys. Our study appears to be a unique analytical exploration of the relationship between PCP access
and COC by using each PCP’s actual panel over time to calculate the continuity indices and patient
activity to the local ED.

To the best of our knowledge, this is the first study to confirm a long-held assumption: COC and access
are not independent concepts. PCPs cannot be available at all times, so it is reasonable to posit that PCP
led team-based care in the PMH is a plausible strategy to increase access to a consistent team and
subsequently, COC. Metrics that can assess ‘team continuity’ should be developed. The culture and
funding of primary care needs to shift in ways that support COC at the team level, and manage patient
expectations around who on the team is best to meet the presenting need.

Limitations of this Study

One limitation of this study was its restriction to one PCN, which does not serve a large metropolitan
centre where more service options may be available (e.g. “walk-in” clinics). The observed relationship
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between TNA and PC will undoubtedly be more complex in the presence of other care alternatives. The
increased ED use when the PCP’s delay worsened may not necessarily equate to a deteriorating
condition, but reflect a convenient source of primary care. Regardless of the reason for the visit, in our
province, the increased utilization of the ED when the PCP’s delay worsens results in nearly a three-fold
increase in cost for the visit, as compared to a PMH visit.

Conclusions

Our analysis suggests that changing appointment delay in primary care can influence how patients
choose to use the healthcare system, and impact PC, discontinuity, and ED utilization. This, in turn, can
impact health and system outcomes. As our province repositions the healthcare system to ensure
patients receive appropriate care in the community, a focus on improving appointment delay to PCPs
practicing in the community, as this PCN did, should be a focal point of primary care reform.

10
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Fig 1: Scatterplot and linear regression of average weekly outcome measures (provider continuity, clinic
continuity, discontinuity, and ED utilization) within each TNA exposure group.

PC=Provider Continuity; CC=Clinic Continuity; DC=Discontinuity; ED=Emergency Department; TNA=Third
Next Available appointment
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Supplemental Table 1: Full Outputs of Multi-Level Models of Outcome Variables (Provider Continuity, Clinic Continuity,
Discontinuity, and Emergency Department Visits).

B (95% Cl), P value
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Department Visits

Fixed Effects
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Stable TNA Trajectory (ref)

Inter-physician variance

Within-Physician variance

Variance — Week

Covariance — Intercept,
Week

Inter-clinic variance

91.50 (79.19 to
105.72)

184.67 (181.86 to
187.52)

0.03 (0.02 to 0.03)
-0.58 (-0.78 to -

0.37)

74.47 (54.12 to
102.48)

31.49 (27.08 to
36.61)

49.85 (49.09 to
50.62)

0.02 (0.01 to
0.02)

-0.38 (-0.47 to -
0.29)

31.43 (23.22 to
42.56)

31.43(23.22 to
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50.62)
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-0.38 (-0.47 to -
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31.43 (23.22 to
42.56)

Imbroving TNA Traiector -2.30(-5.14 to -0.40 (-2.02 to 1.66 (0.28 to 0.042 (-0.01 to
proving jectory 0.54),0.113 1.22),0.630 3.04),0.0194# 0.09), 0.114
_ _ -0.70 (-3.50 to -0.93 (-2.53 to 0.57 (-0.78 to 0.013 (-0.04 to
Worsening TNA Trajectory
2.09), 0.622 0.68), 0.256 1.93), 0.409 0.07),0.614
CstableTNA |
Trajectory*week (ref)
Improving TNA 0.13 (0.08 to 0.18), 0.02 (-0.01 to -0.04 (-0.06 to - -0.002 (0.00 to
Trajectory*week <0.001%+# 0.06), 0.154 0.01), 0.009%+# 0.00), 0.001%$#
Worsening TNA -0.12 (-0.17 to - -0.02 (-0.06 to 0.01 (-0.01 to 0.001 (0.00 to
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Random Effects
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0.14)
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Inter-class correlation
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TNA=third next available appointment
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