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Trends in Providing Out-of-Office, Urgent After-Hours, 
and On-Call Care in British Columbia

ABSTRACT
PURPOSE Providing care in alternative (non-office) locations and outside office 
hours are important elements of access and comprehensiveness of primary care. 
We examined the trends in and determinants of the services provided in a cohort 
of primary care physicians in British Columbia, Canada.

METHODS We used physician-level payments for all primary care physicians 
practicing in British Columbia from 2006-2007 through 2011-2012. We examined 
the association between physician demographics and practice characteristics and 
payment for care in alternative locations and after hours across rural, urban, and 
metropolitan areas using longitudinal mixed-effects models.

RESULTS The proportion of physicians who provided care in alternative locations 
and after hours declined significantly during the period, in rural, urban, and 
metropolitan practices. Declines ranged from 5% for long-term care facility visits 
to 22% for after-hours care. Female physicians, and those in the oldest age cat-
egory, had lower odds of providing care at alternative locations and for urgent 
after-hours care. Compared with those practicing in metropolitan centers, physi-
cians working in rural areas had significantly higher odds of providing care both 
in alternative locations and after hours.

CONCLUSION Care provided in non-office locations and after office hours 
declined significantly during the study period. Jurisdictions where providing 
these services are not mandated, and where similar workforce demographic shifts 
are occurring, may experience similar accessibility challenges.

Ann Fam Med 2019;17:116-124. https://doi.org/10.1370/afm.2366.

INTRODUCTION

Achieving high quality and patient-centered care requires health care 
system structures that support physician service delivery outside reg-
ular office hours and away from regular office locations. For example, 

when urgent care is required after hours, access to a primary care provider 
can support improved continuity and reduce costly emergency department 
visits.1-3 The United States and Canada, however, are the least likely among 
Organization for Economic Cooperation and Development nations to offer 
after-hours access arrangements (35% of American and 45% of Canadian 
practices).4-6 Sixty-three percent of Canadians and 51% of Americans report 
that they find it very or somewhat difficult to get care after hours without 
going to an emergency department.7 Furthermore, increasing frailty in 
the community underlines the importance of providing care at patients’ 
homes and in long-term care facilities as well as in hospitals, and emergency 
departments.8 This need will continue to grow as the population ages.

Understanding who is and is not providing these services is criti-
cal; however, evidence is limited. The studies that exist suggest that care 
provision in non-office locations by primary care physicians may be 
declining9-12; these studies, however, are based on cross-sectional survey 
data. They did not capture trends over time among the same cohort of 
providers, nor differences between rural, urban, and metropolitan prac-
tices, and also may be subject to recall and selection biases.
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Participation in on-call arrangements, and practice in 
alternative locations are not mandated in British Colum-
bia (BC). However, as part of their Professional Standards 
and Guidelines, the College of Physicians and Surgeons of 
BC (the physician licensing body in BC) states that it is 
“a physician’s ethical, professional and legal obligation 
to provide appropriate ongoing and after-hours cover-
age for all patients under his or her care”.13 Broad policy 
statements also support the provision of comprehensive 
primary care in multiple locations,14 and there have been 
some specific efforts to financially incentivize provision 
of care in alternative locations and after hours, as well as 
to participate in on-call rota.12

In this longitudinal population-based analysis we 
examine the trends in and determinants of care pro-
vided in non-office locations, after hours, and on-call 
rota participation among primary care physicians in 
BC. We compare patterns across rural, urban, and met-
ropolitan areas.

METHODS
Primary care physicians in Canada are typically small 
business operators remunerated under a fee-for-service 
model with total fees negotiated between the physi-
cian medical association (Doctors of BC) and the BC 
Ministry of Health. Alternative payments, such as sal-
ary or sessional agreements, make up less than 20% of 
payments.15 Physicians are clinically autonomous, and 
have discretion over the organization and location of 
their practices.16

Approach and Data Sources
This study used linked, longitudinal, deidentified 
administrative data from the BC Ministry of Health 
and the College of Physicians and Surgeons of BC 
accessed through Population Data BC for the period 
of April 1, 2006 through March 31, 2012.17 We used 
the Medical Services Plan physician payment file to 
track all fee-for-service payments for each physician.18 
We linked this with the alternative payment plan data-
base, which contains records on all non-fee-for-service 
payments to physicians (eg, salary, service contracts, 
sessional fees).19 We adjusted all fees and payments in 
both files to 2012 levels to adjust for any fee or pay-
ment level changes. This created a payment variable 
that is a reliable proxy for levels of service provision. 
We obtained patient age, sex, location of residence, 
and neighborhood socioeconomic status from the 
Medical Services Plan consolidation file20 and chronic 
conditions status from the Medical Services Plan pay-
ment and hospitals separations data.21

Our study cohort included all physicians with a pri-
mary care specialty who were paid for clinical care deliv-

ery (>$0) in at least 1 of the 7 study years, and whose 
payments were at least in part fee-for-service. Physicians 
whose remuneration was 100% non-fee-for-service were 
excluded as our outcomes of interest are not measurable 
using the alternative payment plan database.

Outcome Measures
Care in Alternative Locations
We identified visits/consultations in patients’ homes, 
long-term care facilities, emergency departments, and 
acute-care hospitals (outside emergency departments) 
in the fee-for-service data by location codes attached 
to services rendered.22 We also examined consultations 
provided at any alternative location (by year). Loca-
tions included patients’ homes, long-term care facili-
ties, emergency departments and acute-care hospitals, 
diagnostic facilities, mental health centers, community 
locations (eg, school), or other.

After-Hours Care and On-Call Participation
We identified urgent after-hours care in the fee-for-
service payment data by the presence of a premium 
applied to payments when care is provided outside 
regular office hours.22 Annual payments for time spent 
on call were assigned to each physician in the alterna-
tive payment plan database.19

Explanatory Variables
Physician demographic covariates included age (in 
10-year groupings), sex, location of training (Canada 
or international), and practice rurality (metropolitan, 
urban, or rural) defined using an existing validated 
rubric.23 In addition, we included a set of variables that 
characterize a physician’s patient population, includ-
ing the proportion of each physician’s patient contacts 
with: women; individuals aged 65 years and over; indi-
viduals in the lowest socioeconomic quintile; and indi-
viduals with significant morbidity, assessed using Johns 
Hopkins’ Aggregated Diagnostic Groupings.24,25

Statistical Analyses
We used the χ2 test for differences in payments for vis-
its at alternative locations (home, hospital, emergency 
department, and long-term care facilities), urgent after-
hours care, and time on call, across rural, urban, and 
metropolitan practice areas, and by study year. We 
used analysis of variances to examine variation across 
physician demographic variables, and patient popula-
tion characteristics.

Payments for care provided in each alternative 
location (individually, and a composite measure of no 
alternative locations), urgent after hours, and on-call pro-
grams were modeled as dichotomous variables using 
mixed effects, multivariate logistic models. Recogniz-
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ing that rural primary care practice differs substantially 
from urban and metropolitan practice, we elected to 
stratify our models by rurality.26,27 We included physi-
cian sex, other physician demographics, proportion of 
total clinical income received through the alternative 
payment plan, and a random effect for subject level 
residuals under a first-order autoregressive correlation 
matrix in each model. We expected some variation in 
payments for care provided in non-office locations and 
after office hours associated with the characteristics of 
a physician’s patient population, and therefore incorpo-
rated these variables in those models as well.

As a sensitivity analysis, we assessed the proportion 
of physicians’ overall payments related to care deliv-
ered at alternative locations and examined whether or 
not this changed over the study period using a mixed 
effects linear model with a logit-transformed outcome 
and the same set of independent variables listed above. 
This addresses the question of whether fewer physi-

cians taking on out-of-office care is offset by increases 
in the amount of out-of-office provision by those phy-
sicians who do provide those services.

All analyses were completed using SAS version 9.2 
(SAS Institute, Inc).

RESULTS
We included 6,531 primary care physicians who 
received clinical service payments in at least 1 study 
year (Table 1). A total of 38% (n = 2,449) of the physi-
cians self-identified as women, and 30% (n = 1,913) 
trained internationally. In 2011-2012, physicians were 
on average aged 51 years, and 16% (n = 871) of those 
who were active practiced in a rural area.

Eighty-five percent of physicians provided ser-
vices in at least 1 alternative location in at least 1 
study year. A majority of physicians provided at 
least 1: home visit (56%); long-term care facility visit 

Table 1. Physician Demographics

Characteristic
All Study Years 

(n = 6,531)

2011-2012 by Area (n = 5,436)

Rural  
(n = 871)

Urban  
(n = 1,386)

Metropolitan  
(n = 3,179)

Total 
(n = 5,436)

Sex, No. (%)a

Female 2,449 (37.5) 312 (35.8) 499 (36.0) 1,249 (40.2) 2,090 (38.4)

Male 4,082 (62.5) 559 (64.8) 887 (64.0) 1,900 (59.8) 3,346 (61.6)

Age, mean (SD), yb … 47.8 (11.2) 50.9 (11.3) 51.0 (11.6) 50.6 (11.5)

Age-group, No. (%), yc

<35 … 115 (13.2) 119 (8.6) 310 (9.8) 544 (10.0)

35-<45 … 250 (28.7) 289 (20.9) 619 (19.5) 1,158 (21.3)

45-<55 … 248 (28.5) 449 (32.4) 1012 (31.8) 1,709 (31.4)

55-<65 … 196 (22.5) 369 (26.6) 827 (26.0) 1,392 (25.6)

≥65 … 62 (7.1) 160 (11.5) 411 (12.9) 633 (11.6)

Trained internationally, No. (%)d 1,913 (29.9) 305 (35.7) 427 (31.9) 808 (26.1) 1,550 (29.1)

Average compensation,  
mean (SD), Can$
Fee-for-service paymentse 170,569 (140,779) 197,595 (138,096) 195,828 (128,348) 190,046 (145,446) 192,730 (138,096)

APP paymentsf 31,538 (57,049) 44,942 (57,637) 34,280 (60,347) 31,647 (59,966) 34,449 (59,872)

Location of OOO visits pro-
vided, No. (%)
Homeg 3,627 (55.5) 382 (43.9) 580 (41.9) 904 (28.4) 1,866 (34.3)

Long-term care facilityh 3,629 (55.6) 489 (56.1) 791 (57.1) 991 (31.2) 2,271 (41.8)

Emergency departmenti 3,330 (51.0) 594 (68.2) 618 (44.6) 574 (18.1) 1,786 (32.9)

Hospital (non-emergency)j 5,123 (78.4) 734 (84.3) 1,022 (73.7) 1,640 (51.6) 3,396 (62.5)

Provided OOO visits at any 
location, No. (%)k

5,555 (85.1) 802 (92.1) 1,195 (86.2) 2,100 (66.1) 4,097 (75.4)

After-hours contacts, No. (%)l 4,190 (64.2) 637 (74.7) 716 (52.8) 990 (32.7) 2,343 (44.7)

On-call participation, No. (%)m 2,731 (41.8) 568 (65.2) 501 (36.2) 540 (17.0) 1,609 (29.6)

APP = alternative payment plan; OOO = out-of-office.

Note: Statistical tests for differences in outcome by type of area of practice location, 2011-2012 only (P <.05).

a χ2 = 10.4, P = .006
b F = 29.0, P <.0001
c χ2 = 66.3, P <.0001 χ2

d Frequency missing: 133; χ2 = 36.85, P <.0001

e F = 17.0, P <.0001
f F = 1.45, P = .2353
g χ2 = 118.9, P <.0001

h χ2 = 354.1, P <.0001
I χ2 = 895.2, P <.0001 
j χ2 = 412.2, P <.0001

k χ2 = 367.3, P <.0001
l χ2 = 523.4, P <.0001
m χ2 = 801.3, P <.0001
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(56%); emergency department 
visit (51%); and non-emergency 
department hospital visit (78% ) 
at some point during the study 
period. Most (64%) were paid for 
urgent after-hours services, and 
42% participated in an on-call 
arrangement. Physicians located 
in rural areas were more likely 
to provide care at all alternative 
locations and after hours.

Care provided out-of-office 
and after-hours declined over 
the study period (Figures 1 and 
2). Declines ranged from 5% for 
visits to long-term care facilities 
to 22% for the provision of urgent 
after-hours care.

Multivariate Results
Payment for Care Provided in 
Alternative Locations
Adjusting for physician demo-
graphic and patient factors, care 
provided at home, hospital, and 
emergency departments declined 
over the study period in all prac-
tice areas, while care provided at 
long-term care facilities declined 
in urban areas only. The propor-
tion of physicians’ care provided 
at alternative locations declined 
in urban and metropolitan areas 
but did not change in rural areas 
(Supplemental Table 1, available 
at http://www.AnnFamMed.org/
content/17/2/116/suppl/DC1/.)

Across all areas, female physi-
cians had significantly lower odds 
of providing out-of-office care 
in patient homes, long-term care 
facilities, emergency departments, 
hospitals, or overall (Table 2). 
Physicians in successively older 
age strata had lower odds of pro-
viding emergency department 
visits and hospital visits, and those 
aged over 65 years had lower odds 
of providing home and long-term 
care facility visits. Compared with 
physicians aged younger than 35 
years, physicians aged 35 to <65 
years had higher odds of provid-
ing home visits. Training location 

Figure 1. Percentage of cohort providing home, long-term care, 
hospital, or emergency department visits by study year.
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Figure 2. Percentage of cohort providing after-hours care and on-call 
support by year.

Note: Locations included patients’ homes, long-term care facilities, emergency departments and acute-care 
hospitals, diagnostic facilities, mental health centers, community location (eg, school), or other.
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did not appear to affect the odds of providing home, 
long-term care facility, or hospital visits; however, phy-
sicians who trained outside of Canada had higher odds 
of providing emergency department visits, and out-of-
office care overall, but only in rural areas.

The characteristics of primary care physicians’ 
patient populations were influential predictors of care 
provided in alternative locations. Physicians whose 
practices included a larger proportion of contacts 
with female patients had higher odds of providing 

Table 2. Logistic Modeling Results for the Provision of Out-of-Office Care

Characteristic
Model 1: Rural 
OR (95% CI)

Model 2: Urban 
OR (95% CI)

Model 3: Metropolitan 
OR (95% CI)

Panel A: Any out–of-office care

Sex (female) 0.29 (0.21-0.40)a 0.53 (0.43-0.66)a 0.65 (0.59-0.72)a

Year 0.95 (0.88-1.03) 0.92 (0.87-0.96)b 0.94 (0.92-0.96)a

Age, y

35-<45 0.58 (0.33-1.03) 0.92 (0.66-1.28) 0.95 (0.83-1.09)

45-<55 0.30 (0.17-0.52)a 0.72 (0.52-1.00)c 1.04 (0.91-1.19)

55-<65 0.22 (0.13-0.40)a 0.56 (0.40-0.79)b 0.78 (0.68-0.90)b

≥65 0.08 (0.04-0.16)a 0.24 (0.16-0.34)a 0.39 (0.33-0.46)a 

Training (international) 1.64 (1.20-2.24)c 0.84 (0.70-1.00) 0.98 (0.90-1.07)

Proportion APP 1.20 (0.71-2.03) 7.22 (4.49-11.60)a 1.47 (1.24-1.74)a 

Proportion female 47.47 (15.68-143.70)a 27.42 (11.77-63.87)a 5.46 (3.89-7.65)a

Proportion aged ≥65 y 79.89 (24.36-261.94)a 114.13 (54.11-240.69)a 168.95 (121.50-234.93)a 

Proportion >1 Chronic ADGs 72.68 (23.17-227.99)a 56.99 (24.53-132.44)a 14.46 (10.73-19.50)a 

Proportion low SES 0.01 (0.01-0.03)a 1.84 (0.79-4.29) 0.22 (0.16-0.32)a 

Panel B: Home visits

Sex (female) 0.66 (0.53-0.82)b 0.66 (0.55-0.79)a 0.66 (0.58-0.75)a 

Year (continuous) 0.93 (0.89-0.97)b 0.91 (0.88-0.94)a 0.92 (0.90-0.94)a 

Age, y

35-<45 1.27 (0.99-1.61) 1.03 (0.83-1.29) 1.30 (1.09-1.55)c 

45-<55 1.50 (1.16-1.94)c 1.23 (0.98-1.54) 1.87 (1.57-2.23)a

55-<65 1.64 (1.24-2.17)b 1.27 (1.00-1.62) 2.01 (1.68-2.41)a 

≥65 0.68 (0.46-1.01) 0.67 (0.50-0.90)c 1.39 (1.12-1.72)c

Training (international) 0.97 (0.81-1.16) 0.95 (0.82-1.10) 0.94 (0.84-1.05)

Proportion APP 0.13 (0.08-0.19)a 0.24 (0.18-0.33)a 0.24 (0.20-0.29)a 

Proportion female 2.46 (1.11-5.48)c 3.54 (1.74-7.21)b 1.90 (1.26-2.86)b 

Proportion aged ≥65 y 18.52 (9.41-36.46)a 43.81 (25.57-75.06)a 12.34 (9.03-16.87)a 

Proportion >1 chronic ADGs 2.15 (0.99-4.65) 0.20 (0.10-0.39)a 0.66 (0.46-0.94)c

Proportion low SES 0.26 (0.13-0.51)a 0.92 (0.47-1.83) 0.33 (0.21-0.51)a 

Panel C: Long-term care visits

Sex (female) 0.58 (0.46-0.75)a 0.69 (0.57-0.84)b 0.58 (0.46-0.75)a 

Year (continuous) 0.98 (0.94-1.03) 0.96 (0.93-1.00)c 0.98 (0.94-1.03)

Age, y

35-<45 1.16 (0.90-1.50) 0.77 (0.62-0.96)c 1.16 (0.90-1.50)

45-<55 1.03 (0.78-1.36) 0.82 (0.65-1.03) 1.03 (0.78-1.36)

55-<65 0.80 (0.59-1.09) 0.74 (0.57-0.95)c 0.80 (0.59-1.09)

≥65 0.47 (0.31-0.73)b 0.42 (0.31-0.57)a 0.47 (0.31-0.73)b

Training (international) 1.18 (0.95-1.45) 1.16 (0.98-1.38) 1.18 (0.95-1.45)

Proportion APP 0.13 (0.08-0.19)a 0.27 (0.20-0.36)a 0.13 (0.08-0.19)a 

Proportion female 7.96 (3.34-18.94)a 4.65 (2.36-9.14)a 7.96 (3.34-18.94)a 

Proportion aged ≥65 y 100.32 (45.47-221.36)a 90.86 (51.98-158.82)a 100.32 (45.47-221.36)a 

Proportion >1 chronic ADGs 1.84 (0.80-4.22) 0.53 (0.29-0.98)c 1.84 (0.80-4.22)

Proportion low SES 0.19 (0.09-0.40)a 7.46 (3.78-14.74)a 0.19 (0.09-0.40)a 

continues

ADG = aggregated diagnostic groupings; APP = alternative payment plan; OR = odds ratio; SES = socioeconomic status.

a P <.0001
b P <.001
c P <.05
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care at any out-of-office location and at homes, long-
term care facilities, emergency departments (in rural 
areas only), and hospitals. Physicians whose practices 
included more visits with patients aged over 65 years 
had higher odds of providing care at home, long-term 
care facilities, and hospitals but had lower odds of 
providing care in emergency departments. Physicians 
who saw a higher proportion of chronically ill patients 
had higher odds of providing care in emergency 
departments and hospitals across all areas, higher odds 
of providing care in long-term care facilities in urban 
areas only, and lower odds of providing home visits 
in rural and metropolitan areas. Physicians whose 
practices included a larger proportion of visits with 
individuals in the lowest neighborhood socioeconomic 
status quintile had lower odds of providing care in 
hospitals, long-term care facilities, homes, and emer-
gency departments in rural and metropolitan areas but 
not in urban areas.

Urgent After-Hours Care
The proportion of physicians who received pay-
ment for urgent after-hours care or for participation 
in on-call rota declined significantly over the study 
period across all areas (Table 3). Female physicians 
were less likely to provide urgent after-hours care or 
participate in on-call rota. Physicians in successively 
older age categories also had lower odds of on-call 
rota participation, and those aged 55 years and older 
had lower odds of providing urgent after-hours care. 
Internationally trained physicians had lower odds of 
providing urgent after-hours care compared with those 
trained in Canada, but only in metropolitan areas. 
They had higher odds of participating in on-call rota 
in rural and urban areas.

Physicians whose practices included a larger pro-
portion of contacts with female patients had lower 
odds of providing after-hours care across all areas, and 
higher odds of participating in on-call rota but only in 

Table 2. Logistic Modeling Results for the Provision of Out-of-Office Care (continued) 

Characteristic
Model 1: Rural 
OR (95% CI)

Model 2: Urban 
OR (95% CI)

Model 3: Metropolitan 
OR (95% CI)

Panel D: Emergency department visits

Sex (female) 0.49 (0.38-0.62)a 0.53 (0.44-0.64)a 0.59 (0.51-0.67)a 

Year 0.95 (0.91-0.99)c 0.96 (0.93-0.99)c 0.93 (0.91-0.95)a 

Age, y

35-<45 0.70 (0.53-0.93)c 0.60 (0.48-0.75)a 0.67 (0.58-0.78)a 

45-<55 0.56 (0.41-0.76)b 0.44 (0.35-0.55)a 0.58 (0.49-0.68)a 

55-<65 0.36 (0.26-0.50)a 0.35 (0.27-0.44)a 0.45 (0.38-0.54)a 

≥65 0.18 (0.12-0.28)a 0.20 (0.14-0.27)a 0.30 (0.24-0.38)a 

Training (international) 1.35 (1.08-1.68)c 0.86 (0.73-1.01) 0.89 (0.77-1.02)

Proportion APP 1.58 (1.10-2.29)c 4.36 (3.30-5.77)a 1.33 (1.14-1.57)b 

Proportion female 1.98 (1.01-3.89)c 0.89 (0.48-1.65) 1.20 (0.85-1.69)

Proportion aged ≥65 y 0.42 (0.22-0.81)c 0.59 (0.36-0.96)c 0.61 (0.46-0.81)b

Proportion >1 chronic ADGs 3.79 (1.94-7.39)a 4.05 (2.28-7.20)a 3.93 (2.85-5.41)a 

Proportion low SES 0.37 (0.20-0.67)c 1.67 (0.87-3.19) 0.53 (0.36-0.79)c 

Panel E: Hospital visits

Sex (female) 0.29 (0.22-0.37) 0.58 (0.49-0.68)a 0.67 (0.61-0.74)a 

Year (continuous) 0.89 (0.84-0.94)b 0.87 (0.84-0.90)a 0.90 (0.88-0.92)a 

Age, y

35-<45 0.73 (0.50-1.07) 0.77 (0.60-0.98)c 0.77 (0.67-0.87)a 

45-<55 0.47 (0.32-0.68)a 0.56 (0.44-0.71)a 0.90 (0.80-1.03)

55-<65 0.31 (0.21-0.46)a 0.56 (0.44-0.73)a 0.64 (0.56-0.73)a 

≥65 0.10 (0.06-0.17)a 0.25 (0.19-0.33)a 0.36 (0.31-0.42)a 

Training (international) 1.05 (0.84-1.31) 0.94 (0.82-1.07) 1.04 (0.96-1.12)

Proportion APP 0.10 (0.07-0.15)a 0.62 (0.47-0.81)b 0.81 (0.69-0.95)c 

Proportion female 106.55 (39.46-287.72)a 38.00 (19.25-75.02)a 18.77 (13.43-26.23)a 

Proportion aged ≥65 y 21.90 (8.78-54.66)a 12.11 (7.19-20.41)a 37.81 (29.15-49.04)a 

Proportion >1 chronic ADGs 260.50 (92.55-733.19)a 49.72 (25.39-97.39)a 14.89 (11.22-19.75)a 

Proportion low SES 0.05 (0.02-0.10)a 2.71 (1.42-5.17)c 0.21 (0.15-0.30)a 

ADG = aggregated diagnostic groupings; APP = alternative payment plan; OR = odds ratio; SES = socioeconomic status.

a P <.0001
b P <.001
c P <.05
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metropolitan areas. Physicians who saw more individu-
als aged over 65 years had higher odds of providing 
urgent after-hours care across all areas, and also on-call 
rota participation but only in metropolitan areas. Phy-
sicians whose practices included a larger proportion 
of patients with chronic illness had higher odds of 
providing urgent after-hours care and participating in 
on-call rota. Those who saw more individuals in the 
lowest socioeconomic status neighborhood quintile 
had significantly lower odds of providing after-hours 
care in rural and metropolitan areas, and higher odds 
of on-call participation in urban areas.

DISCUSSION
The provision of care in alter-
native locations or after hours, 
and participation in on-call 
rota declined in BC from 2006 
through 2012. The decline of 
care provided in patient homes 
and long-term care facilities is 
of particular concern given that 
an increasing proportion of the 
population will be moving into 
age groups where visits in these 
locations is important for quality 
primary care. It is also of note 
that these declines occurred in 
the context of substantial financial 
incentives.12

Female physicians and those 
in the oldest age category (aged 
≥65 years) were less likely to pro-
vide services at the 4 alternative 
locations. These results point to 
increasing accessibility challenges 
in the future, and are of concern 
for other jurisdictions (such as the 
United States) where physician 
demographics are shifting.15,28,29 
Additionally, physicians whose 
practices included relatively high 
proportions of contacts with 
individuals in the lowest neigh-
borhood socioeconomic status 
quintile were significantly less 
likely to provide care in alterna-
tive locations or after hours. This 
trend may reflect the fact that 
patients living in lower income 
areas are more likely to attend 
care at strict fee-for-service clin-
ics rather than team-based patient 

medical homes, the latter of which are more likely to 
offer after-hours access.30

The extent of the decline, as well as the sociode-
mographic predictors of provision, varied by practice 
location, supporting existing literature on the sub-
stantial differences between rural and metropolitan 
practice, with rural primary care physicians providing 
a broader range of clinical care.27,31,32 This may be the 
result of either necessity, desire, or both. The pres-
ence of hospitalist physicians in metropolitan and 
some urban areas may explain differences between 
rural, urban, and metropolitan areas in terms of care 
provided in emergency departments and inpatient 
facilities. In the absence of hospitalists, there is a larger 
need for rural-based physicians to provide these ser-

Table 3. Logistic Modeling Results for the Provision of After-hours 
Care and On-call Participation

Characteristic
Model 1: Rural 
OR (95% CI)

Model 2: Urban 
OR (95% CI)

Model 3: 
Metropolitan 
OR (95% CI)

Panel A: Urgent  
After-Hours Care

Sex (female) 0.46 (0.35-0.59)a 0.54 (0.45-0.65)a 0.66 (0.58-0.75)a 

Year 0.94 (0.90-0.98)c 0.89 (0.86-0.91)a 0.87 (0.85-0.89)a 

Age, y

35-<45 0.77 (0.57-1.04) 0.69 (0.55-0.86)c 0.8 (0.69-0.92)c 

45-<55 0.75 (0.55-1.04) 0.56 (0.44-0.71)a 1.02 (0.88-1.18)

55-<65 0.42 (0.30-0.59)a 0.47 (0.37-0.61)a 0.94 (0.80-1.10)

≥65 0.23 (0.15-0.36)a 0.3 (0.22-0.41)a 0.71 (0.59-0.86)b 

Training (international) 1.22 (0.97-1.55) 0.98 (0.83-1.15) 0.86 (0.76-0.97)c 

Proportion APP 0.41 (0.29-0.58)a 0.89 (0.69-1.16) 0.63 (0.54-0.73)a 

Proportion female 6.43 (3.15-13.14)a 3.67 (2.02-6.69)a 2.82 (2.03-3.91)a 

Proportion aged ≥65 y 5.5 (2.69-11.22)a 2.66 (.64-4.30)a 3.27 (2.51-4.27)a 

Proportion >1 chronic ADGs 4.44 (2.18-9.04)a 2.45 (1.40-4.28)c 1.86 (1.39-2.50)a 

Proportion low SES 0.24 (0.13-0.46)a 1.71 (0.92-3.21) 0.39 (0.27-0.57)a 

Panel B: On-call rota 
participation

Sex (female) 0.56 (0.43-0.73)a 0.59 (0.48-0.72)a 0.81 (0.70-0.94)c 

Year (continuous) 0.93 (0.90-0.97)b 0.96 (0.93-0.98)c 0.93 (0.91-0.95)a 

Age, y

35-<45 0.84 (0.66-1.07) 0.78 (0.65-0.94)c 0.73 (0.64-0.84)a 

45-<55 0.77 (0.58-1.01) 0.63 (0.51-0.78)a 0.67 (0.58-0.79)a 

55-<65 0.44 (0.33-0.60)a 0.47 (0.37-0.59)a 0.47 (0.40-0.56)a 

≥65 0.16 (0.10-0.24)a 0.3 (0.22-0.40)a 0.32 (0.25-0.40)a 

Training (international) 1.3 (1.03-1.64)c 1.33 (1.12-1.59)c 1.08 (0.93-1.26)

Proportion APP 5.51 (3.76-8.06)a 4.35 (3.46-5.46)a 2.16 (1.89-2.46)a 

Proportion female 0.75 (0.39-1.44) 1.39 (0.84-2.32) 1.38 (1.04-1.84)c 

Proportion aged ≥65 y 1.36 (0.71-2.60) 1.29 (0.83-2.02) 1.35 (1.04-1.74)c 

Proportion >1 chronic ADGs 2.6 (1.41-4.83)c 5.54 (3.45-8.89)a 3.02 (2.29-3.99)a 

Proportion low SES 0.45 (0.25-0.82)c 3.18 (1.80-5.64)a 0.77 (0.56-1.08)

ADG = aggregated diagnostic groupings; APP = alternative payment plan; OR = odds ratio; SES = socioeco-
nomic status.

a P <.0001
b P <.001
c P <.05
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vices. Alternatively, it’s possible that the reduction of 
participation in care provision in hospitals led to an 
increase in the number of hospitalist physicians hired 
in some areas.

The model, style, and scope of practice of indi-
vidual physicians is multifactorial and dependent on a 
host of structural, system, organization, and personal 
factors such as geography, remuneration, resource 
availability, training, intentions, and others.33 An explo-
ration of the rationale for why physicians choose to 
provide out-of-office or after-hours services is beyond 
the scope of this analysis but should be the subject of 
future research. It is increasingly clear that financial 
incentives will not produce desired outcomes,12,34 so 
understanding decision-making and practice-style 
choices must inform future policy innovations.

One limitation of this study is that we were only 
able to extend the analysis to the end of the 2011-
2012 fiscal year to capture non-fee-for-service and 
on-call payment data. We are not aware, however, of 
any significant policy, payment, or workforce demo-
graphic shifts that occurred following the end of our 
study period that would have altered the trends we 
observed here.

Our measure of after-hours care is necessarily 
incomplete, reflecting only specific financial incentives 
provided for urgent care provision. We were unable to 
measure standard clinic operations that occur outside of 
regular business hours as these are not uniquely identi-
fied within the payment data. Furthermore, the central 
on-call reimbursement program has been designed to 
pay physicians to be available to respond to emergency 
care needs of patients other than their own, and some 
physicians have raised concerns about confusion in 
how to access those payments.35 Lastly, throughout this 
paper we have been referring to service provision using 
underlying payment data. Physician services are fully 
publicly covered in BC and submitted claims for care 
provision are rarely permanently rejected; instead, they 
may be temporarily declined due to billing errors, and 
then subsequently accepted upon correction. There-
fore, we expect that any difference between payment 
and provision is small and would create random noise in 
the data rather than bias.

Provision of primary care services outside of physi-
cians’ offices and regular office hours declined in BC 
across rural, urban, and metropolitan areas during our 
study period. This trend points to increasing primary 
care accessibility challenges in future, both within 
Canada and elsewhere.
To read or post commentaries in response to this article, see it 
online at http://www.AnnFamMed.org/content/17/2/116.
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