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Access to primary care services in Canada falls short of comparable 
countries.1 Despite increasing absolute numbers of family phys
icians,2 evidence suggests that the volume of patient contacts and 
practice sizes are in decline,3,4 and that practising family physicians 
are less likely to provide comprehensive care than in the past.5  This 
has led to concerns that family physicians’ practice has changed 
over time, with adverse effects on patients’ access to care. 

Some have argued that recently trained physicians think 
more about work–life balance, are less career motivated and are 
less likely to engage in comprehensive and continuous family 
practice.6–10 The implication is that younger family physicians 
work less and are less likely to be providing accessible, compre
hensive care than their older colleagues.11

We sought to measure changes in family physician practice 
volume and continuity of care between 1997 and 2018 using a 
method that considers the separate effects on service provision 
of individual, cohort and contextual factors.

Methods

Study design and setting
We completed a longitudinal study of family physician practice 
patterns as part of a larger mixedmethods workforce study of 
earlycareer family physicians.12,13 This study uses administrative 
health data for 4 provinces: British Columbia, Manitoba, Ontario 
and Nova Scotia. We used age–period–cohort modelling, which 
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Abstract
Background: Lack of patient access to 
family physicians in Canada is a con
cern. The role of recent physician gradu
ates in this problem of supply of primary 
care services has not been established. 
We sought to establish whether career 
stage or graduation cohort were related 
to family physician practice volume and 
continuity of care over time.

Methods: We conducted a retrospect ive 
cohort study of family physician prac
tice from 1997/98 to 2017/18. We col
lected administrative health and phys
ician claims data in British Columbia, 
Manitoba, Ontario and Nova Scotia. We 
included all physicians who registered 

with their respective provincial regula
tory colleges as having a medical spe
cialty of family practice or who had 
billed the provincial health insurance 
system for patient care as family phys
icians, or both. We used regression 
models to isolate the effects of 3year 
categories of years in practice (at all 
career stages), time period and cohort 
on patient contacts and physicianlevel 
continuity of care.

Results: Between 1997/98 and 2017/18, 
the median number of patient contacts 
per provider per year fell by between 
515 and 1736 contacts in the 4 prov
inces examined. Median contacts 

peaked at 27–29 years in practice in all 
provinces, and median physicianlevel 
continuity of care increased until 30 or 
more years in practice. We found no 
association between graduation cohort 
and patient contacts or physicianlevel 
continuity of care.

Interpretation: Recent cohorts of fam
ily physicians practise similarly to their 
predecessors in terms of practice vol
umes and continuity of care. Because 
family physicians of all career stages 
showed declining patient contacts, we 
suggest that systemwide solutions to 
recent challenges in the accessibility of 
primary care in Canada are needed.
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considers the separate effects on service provision of an individ
ual’s life cycle (age effects); shifts in sociodemographic, eco
nomic and political contexts (period effects); and different 
choices made by groups entering practice at different times 
(cohort effects). Family physicians in each of the provinces are 
compensated by provincial health insurance systems. Most 
Canadian family physicians practise privately and are paid fee
forservice. A smaller proportion are salaried. However, the pro
portion of physicians in each model of delivery and payment 
 varies across the country.14–16 Family physicians complete 
 undergraduate medical training, followed by a 2year family 
medicine residency accredited by the College of Family Phys
icians of Canada.

Data
We used linked administrative health databases housed in BC 
(PopDataBC), Ontario (ICES), Manitoba (Manitoba Centre for 
Health Policy) and Nova Scotia (Health Data Nova Scotia). We 
accessed comparable databases, developed comparable defini
tions for all variables and conducted parallel analyses. Databases 
accessed for this study included registry files from provincial 
regu latory colleges, physician billing information and patient 
registration files for provincial insurers. These data sets include 
information on all physicians registered to practise in their 
respective provinces, and all patient contacts with these phys
icians during the study period (see Appendix 1, Table A1, avail
able at www.cmaj.ca/lookup/doi/10.1503/cmaj.220439/tab 
relatedcontent). Billing data include feeforservice billing and 
shadow billing information in each province.17–20 Shadow billings 
occur when physicians bill fee codes for tracking purposes, but 
do not receive full feeforservice payment. Ontario data sets 
were linked using encoded identifiers and analyzed at ICES.

Participants
We included all physicians who were registered with their 
respect ive provincial regulatory colleges as having a medical 
specialty of family practice or who billed the provincial health 
insurance system for patient care as a family physician between 
the 1997/98 and 2017/18 fiscal years, or both. In any fiscal year 
we excluded physicians who had fewer than 100 unique patient
day contacts, billed for services delivered on fewer than 50 days 
during the year, or registered as having another specialty in addi
tion to family practice.

Age, period and cohort
Rather than biological age, we used years in practice as our 
meas ure of “age,” which was defined as fiscal year minus gradu
ation year,21 with 2 years excluded from years in practice to 
account for time in residency. We also allowed the range of years 
in practice to vary across provinces. Year of graduation was not 
available in Manitoba, so the analysis relied on the year a family 
physisican first registered with the provincial insurer. Years in 
practice in that province were truncated at 23 years, as the first 
observed year of registration was 1973. We defined “period” as 
the current fiscal year (from 1997/98 to 2017/18) and “cohort” as 
the current fiscal year minus years in practice.

Outcomes
Outcomes were the number of annual patient contacts and 
annual physicianlevel continuity of care as per physician billing 
records. Patient contacts represented unique patient–physician–
date combinations in physician billings for service delivered in 
person or virtually. Contacts excluded laboratory services, 
im aging services and nocharge referrals. We defined physician
level continuity of care as the proportion of total annual contacts 
(excluding emergency department visits) that all patients seen 
by a family physician had with that physician.22 For example, if 
over a fiscal year, a family physician saw 2 patients 2 times each 
and each patient had 5 family physician visits in total, the conti
nuity measure would equal (2 + 2)/(5 + 5) = 0.4.

Other variables
We tracked physician sex,23 which was selfreported as a binary 
variable by physicians at the time of college registration, and 
may represent legal sex, sex assigned at birth or gender. We also 
tracked practice location (which could change over time).24,25 
Practice location was assigned based on the Statistics Canada 
metropolitan influence zone of residence for patients seen by a 
family physician.26 The label of “urban” was applied if most con
tacts occurred in zones 1–3, and “rural” if most contacts 
occurred in zones 4–7. To describe the family physician cohort 
and practice patterns, we also captured location of training (Can
ada, international or unknown),27,28 billing days per year, con
tacts per billing day, unique patients seen, and the number of 
physicians with 1 or more shadow billings and 1 or more contacts 
in ambulatory locations (see Appendix 1, Table A2, for a descrip
tion of shadow billings).

Statistical analysis
We used an age–period–cohort modelling approach. Keyes and 
colleagues argued that age–period–cohort modelling requires a 
core assumption of whether a cohort is defined as a firstorder 
effect that represents the unique conditions that shape lifelong 
preferences (e.g., the cohort of people born soon after World War 
II, who had a common set of experiences over their life course), 
or as the interaction between period and age (e.g., emerging 
 theories of effects of the COVID19 pandemic on schoolage chil
dren specifically).29 This choice is conceptual, not empirical.29 We 
adopted the latter definition, contending that our study cohorts 
are best defined by nonequivalent period effects on family phys
icians at different career stages.

We used the median polish approach30 that estimates second
order cohort effects.29 This approach uses a table with the num
ber of rows equal to the number of years in practice categories 
and the number of columns equal to the number of periods. Each 
family physician contributed to the measurement of contacts 
and continuity of care within the years they were observed. 
These annual measurements were aggregated into equal 3year 
categories of years in practice and period, which made up the 
rows and columns of the table. In the cells of the table, we esti
mated the corresponding median of the measurements for con
tacts or continuity of care. We used the median because the dis
tributions of these outcomes were right skewed. Thus, each cell 
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of the table contained the observed median for the correspond
ing years in practice–period combination (e.g., years in practice = 
3–5 yr, period = FY2000 to FY2002). We regressed the medians on 
indicators for years in practice and period. Then we used median 
polish to iteratively subtract row and column medians from the 
cell values, until the row and column medians approached 0. The 
residuals that remained in the cells were then regressed on 
cohort indicators. We estimated the regression coefficients using 
a linear model. We generated bootstrap standard errors with 
1000 iterations for all regression coefficients using the cells of the 
years in practice by calendar–period table. We plotted the coeffi
cient estimates and confidence intervals. Because all indepen
dent variables were categorical, we chose a reference category 
for period (FY1997 to FY1999), years in practice (0–2 yr) and 
cohort (FY1991 to FY1993). The plots show a horizontal solid line 
at 0, which indicates no difference from the reference category. 
The plots for the main effects are provided in the following sec
tion, while stratified analyses for sex and rural or urban practice 
are provided in Appendix 1, Figures A1–A12.

Ethics approval
This project received ethics approval from the University of Brit
ish Columbia–Simon Fraser University Harmonized Behavioural 
Research Ethics Board (Ethics No. H1803291), Ontario Tech Uni
versity Ethics Board (Ethics No. 14867), Nova Scotia Health 
Authority Ethics Board (Ethics No. 1023561) and the University of 
Manitoba Ethics Board (Ethics No. HS23897 [H2020:208]).

Results

Table 1 shows descriptive statistics for included family phys
icians in all provinces at the beginning and end of the study 
period: fiscal years 1997/98 and 2017/18. Mean contacts billed by 
family physicians declined in each province between the start 
and end of the study period, as did reported contacts per billing 
day and unique patients whom the physician reported having 
seen. The proportion of family physicians using shadow billing 
increased in all provinces concurrently with the increase in the 
proportion of physicians compensated via alternative payment 
models.16 Physicianlevel continuity of care, as indicated by phys
icians’ billing records, remained stable. Plots of the trends of 
contacts and continuity of care and counts of family physicians 
contributing to these trends (and to the analysis below) are pro
vided in Appendix 1, Figures A13–A16. The complete number of 
family physician observations in each time period and province 
are described in Appendix 1, Table A3. Full details on family phys
ician years in practice are provided in Appendix 1, Table A4. As a 
sensitivity analysis, we also generated our results using mean 
contacts and continuity of care, but this did not materially 
change our findings (see Appendix 1, Tables A7 and A8).

Period
Figure 1 shows the effects of period on patient contacts. Relative 
to the earliest period (FY1997 to FY1999), the median number of 
billed contacts declined over the study period. Although the pat
tern of decline was consistent in all provinces, it was significant 

only in Manitoba. The decline was more pronounced in rural 
practices (see Appendix 1, Figure A7).

Figure 2 shows the effects of period on median physician
level continuity of care, which remained stable over the study 
period. We did not observe clear differences when the data were 
stratified by family physician sex or into rural and urban practice 
(Appendix 1, Figures A4 and A10).

Years in practice
Figure 3 shows the effects of years in practice on median patient 
contacts in the 4 provinces. In all provinces, invertedUshaped 
curves show median contacts peaking at 27–29 years in practice 
(between 2340 and 2566 more contacts at the median than at 
0–2 years in practice). In Manitoba, where the data were trun
cated, we saw the beginnings of the same trend — physicians 
21–23 years in practice had 3063 (95% confidence interval [CI] 
1670 to 4457) more contacts at the median than physicians in 
their first 3 years. The peaks of this trend were slightly higher for 
male physicians. Although the median contacts of physicians at 
the start and end of their careers were not statistically signifi
cantly different in BC, they were substantially lower at the end of 
their careers. Family physicians in Ontario reached a minimum at 
54–56 years in practice (–1864; 95% CI –3702 to –26). 

Figure 4 shows the effects of years in practice on physician
level continuity of care. Median continuity increased consistently 
until 33–35 years in practice in Ontario (0.336; 95% CI 0.279 to 
0.393), 30–32 years in Nova Scotia (0.282; 95% CI 0.230 to 0.334) 
and at 30–32 years in practice (0.276; 95% CI 0.226 to 0.327) in BC. 
In BC, continuity of care subsequently declined to levels that were 
not significantly different from those at 0–2 years in practice.

Cohort
Figure 5 shows the effects of cohort on patient contacts in the 
4 provinces. The effects are generated from the model of the resid
uals from the median polish analysis (secondorder cohort effects). 
We observed no difference in billed patient contacts per year across 
cohorts, with the exceptions of the extremes of the cohort distribu
tion. Family physicians who started practice in the late 1940s and 
early 1950s had lower median patient contacts than those who 
started practice in 1991–93 in all 3 provinces in which data were 
available (Manitoba data were not available for the older cohorts). 
In BC, Ontario and Nova Scotia, family physicians who started prac
tice in the mid to late 2010s had higher median patient contacts 
than those who started practice in 1991–93.

Figure 6 shows the effects of cohort on physicianlevel continu
ity of care in the 4 provinces. Continuity of care was higher for fam
ily physicians in Ontario in practice since the 1940s than for those 
who started practice after 1955. Stratified analysis in that province 
showed a small number of senior urban family physicians provid
ing very high continuity of care (Appendix 1, Figure A12).

Interpretation

Median family physician contacts decreased between 1997 and 
2018 in British Columbia, Ontario, Nova Scotia and Manitoba. 
Median contacts increased with physician years in practice until 
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midtolate career and declined toward the end of physicians’ 
careers. These findings align with our expectations and with 
earli er research.3,4,31 Similar to contacts, continuity of care 
increased with years in practice and fell in the later stages of a 
career in BC, but not in Ontario or Nova Scotia. We found that 
patient contacts and continuity of care were not affected by the 
cohort that a family physician belonged to. We did not observe 

declines in contacts or continuity of care in millennialgeneration 
family physicians (i.e., those entering practice after 2008) relative 
to previous cohorts. We observed changes in family physician 
practice over time across physicians at all career stages, not just 
in those entering practice in recent years.

In previous studies that used physician survey data, Watson 
and colleagues found that younger family physicians had smaller 

Table 1: Family physician characteristics, 1997/98 and 2017/18

Characteristic

No. (%)* of family 
physicians in British 

Columbia
No. (%)* of family 

physicians in Manitoba
No. (%)* of family 

physicians in Ontario

No. (%)* of family 
physicians in Nova 

Scotia

FY1997/98 
n = 3828

FY2017/18  
n = 5641

FY1997/98  
n = 808

FY2017/18  
n = 1244

FY1997/98  
n = 9400

FY2017/18  
n = 13 514

FY1997/98  
n = 739

FY2017/18  
n = 974

Years in practice, 
median (IQR)

15 
(7–23)

20 
(9–30)

9 
(3–17)†

8 
(3–19)†

17 
(10–26)

22 
(10–32)

15 
(8–20)

23 
(10–31)

Practitioner, sex

    Female 1107 
(28.9)

2408 
(42.7)

214 
(26.5)

564 
(45.3)

2826 
(30.1)

6215 
(46.0)

262 
(35.4)

477 
(49.0)

    Male 2721 
(71.1)

3233 
(57.3)

594 
(73.5)

680 
(54.7)

6574 
(69.9)

7299 
(54.0)

477 
(64.6)

497 
(51.0)

Location of training

    Canada 2889 
(75.5)

3717 
(65.9)

466 
(57.7)

685 
(55.1)

7387 
(78.6)

8752 
(64.8)

NA NA

    IMG 877 
(22.9)

1789 
(31.7)

342 
(42.3)

521 
(41.9)

2006 
(21.3)

3105 
(23.0)

NA NA

    Unknown 62 
(1.6)

135 
(2.4)

0 38 
(3.0)

7 
(0.1)

1657 
(12.3)

NA NA

Urban or rural

    Urban (MIZ 1–3) 3419 
(89.3)

4960 
(87.9)

535 
(66.2)

846 
(68.0)

8392 
(89.3)

12 165 
(90.0)

594 
(80.4)

834 
(85.6)

    Rural (MIZ 4–7) 409 
(10.7)

681 
(12.1)

272 
(33.8)

398 
(32.0)

1001 
(10.7)

1347 
(10.0)

145 
(19.6)

140 
(14.4)

Shadow billing 13 
(0.3)

797 
(14.1)

96 
(11.9)

354 
(28.5)

0 (0) 5683 
(42.1)

315 
(42.6)

521 
(53.5)

Ambulatory care

    1+ contact 
    in ambulatory location

3771 
(98.5)

5085 
(90.1)

801 
(99.1)

1237 
(99.4)

9294 
(98.9)

13 186 
(97.6)

699 
(94.5)

913 
(93.7)

Service volume, mean ± SD 

    No. contacts per year 5223.0 
± 2796.8

4030.3 
± 2818.6

5091.1 
± 3163.0

3870.4 
± 3314.1

6005.1 
± 4218.1

4468.5 
± 3838.6

5843.8 
± 3285.5

4293.3 
± 2764.4

    No. billing days per year 227.2 
± 66.7

185.1 
± 63.4 

230.2 
± 74.7 

189.6 
± 68.2 

235.6 
± 77.4 

212.3 
± 72.7 

251.1 
± 73.9 

205.1 
± 63.7 

    No. contacts 
    per billing day

22.1 
± 8.2 

20.4 
± 10.2 

20.8 
± 9.5 

18.5 
± 11.8 

24.1 
± 13.5 

19.7 
± 12.6 

22.1 
± 9.3 

19.8 
± 9.6 

    Physicianlevel 
    continuity

0.41 
± 0.19 

0.41 
± 0.21 

0.44 
± 0.17 

0.44 
± 0.18 

0.42 
± 0.22 

0.39 
± 0.24 

0.42 
± 0.18 

0.42 
± 0.22 

    No. of unique 
    patients seen per year

1915.3 
± 1156.1 

1629.1 
± 1188.2 

2062.0 
± 1323.5 

1620.0 
± 1448.1 

1935.9 
± 1407.4 

1795.7 
± 1610.7 

1906.6 
± 986.6 

1612.6 
± 1171.9 

Note: FY = fiscal year, IMG = international medical graduate, IQR = interquartile range, MIZ = metropolitan influence zone, NA = not available, SD = standard deviation.
*Unless otherwise specified.
†Data on years in practice in Manitoba were truncated owing to data availability.
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workloads in 2003 than their peers did 10 years earlier, perhaps 
suggesting the existence of a cohort effect.4 Using similar data 
but different methods, Crossley and colleagues and Sarma and 
colleagues found no evidence of cohort effects;21,32 we found sim
ilar results using a different measure and applying different 
empirical methods.21,32

Whether declines in patient contacts reflect an increase in 
patient complexity, an increase in administrative burden, 
increased quality, changes in education or professional norms, 
different choices about work, or different income requirements is 
not clear; however, observed declines are not unique to current 
earlycareer physicians. Although further work is needed to parse 
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Figure 1: Period effects on median patient contacts, with 95% confidence intervals.
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Figure 2: Period effects on median physicianlevel continuity, with 95% confidence intervals. 
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Figure 3: Years in practice effects on median patient contacts, with 95% confidence intervals. 
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out the causal mechanisms for declines in service volume, our 
findings point to a need for robust workforce planning that incor
porates the physician age distribution and secular trends in ser
vice volume, in addition to changing patient demographics, which 
have been included.33–35 Because practice patterns differ over the 
course of physicians’ careers, the age distribution of the physician 
workforce should be part of any health workforce planning 

model. Our findings suggest that a physician workforce with more 
physicians at the extremes of the distribution will bill for lower 
quantities of service than a distribution with most physicians in 
mid career.36 The decline in reported contacts across all physician 
cohorts in each province indicates that even with increasing per
capita supply of family physicians, additional resources will be 
needed to maintain or improve access to primary care. Because 
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Figure 4: Years in practice effects on median physicianlevel continuity, with 95% confidence intervals. 
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Figure 5: Cohort effects on median patient contacts, with 95% confidence interval. Note: Vertical dotted line indicates comparator cohort year. 
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Figure 6: Cohort effects on median physicianlevel continuity, with 95% confidence intervals. Note: Vertical dotted line indicates comparator cohort year. 
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patient contacts have decreased for family physicians of all career 
stages, physicianspecific solutions to recent declines in service 
quantity will need to be broadly targeted to all family physicians, 
rather than a specific cohort. As continuity of care appears lowest 
in early career, interventions to increase continuity may have 
more success if they target earlycareer family physicians. This 
may include expanded opportunities to join teambased models 
that deliver longitudinal care but do not require physicians to 
independently build and manage a patient panel.37

Limitations
We used billing data that did not fully capture the scope or com
plexity of the services provided. We did not observe the types of 
services received, the complexity of the patient population seen, 
or work not captured by service volume. Observed patient con
tacts may have been affected by increases in alternative pay
ment plans and shadow billing over the study period in all phys
ician cohorts. These may, at least in part, account for observed 
declines in patient contacts but are unlikely to have “masked” 
any reductions in service volume in recent graduates. Further, 
the similarity in the observed effects across provinces despite 
substantial differences in uptake of alternative payment plans 
among them suggests that the influence of shifting to such plans 
on these relationships is likely small. We defined “cohort” as an 
interaction between period and years in practice, which facili
tated robust estimation of this effect as a nonadditive combina
tion of these factors. Our results are consistent with previous 
studies that relied on an alternative definition of “cohort,”32 but 
future analyses of longitudinal administrative data of physician 
practice could determine whether different definitions produce 
different results.

Conclusion

This study showed declines in service volume according to phys
ician billings in 4 Canadian provinces, with expected trajectories 
of service volume and continuity of care over a family physician’s 
career but no generational differences in family physician prac
tice. These findings are important for health workforce planning 
in primary care sectors across the country and suggest that any 
intergenerational tension and blame is unfounded and may dis
tract from more important issues in workforce planning in pri
mary care sectors.
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