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Health human resource planning is challenging, 
given the need to project patient demand for ser-
vice as well as the supply of different types of health 

care workers, their roles and their distribution in a jurisdic-
tion.1 Primary care physicians are among the most commonly 
visited health care providers in most developed countries, and 
it is important to understand how to balance supply with 
future demand. The Institute of Medicine definition of pri-
mary care is understood as “the provision of integrated, 
accessible health care services by clinicians who are account-
able for addressing a large majority of personal health care 
needs, developing a sustained partnership with patients and 
practicing in the context of family and community.”2

Primary care physicians’ roles are many. Past research has 
focused on urban–rural and remote distribution of these phy-

sicians3 and on roles across settings such as offices, homes, 
hospitals, delivery rooms, emergency departments and long-
term care homes.4–7 However, over the past 2–3 decades, there 
has been a well-documented exodus of primary care physi-
cians from many roles outside of the primary care office.4,5,7 In 
that context, comprehensiveness has also come to focus on the 
range of services provided within the office setting, where 

Identification of physicians providing comprehensive  
primary care in Ontario: a retrospective analysis  
using linked administrative data

Susan E. Schultz MA MSc, Richard H. Glazier MD MPH

Competing interests: None declared.

This article has been peer reviewed.

Correspondence to: Richard Glazier, rick.glazier@ices.on.ca

CMAJ Open 2017. DOI:10.9778/cmajo.20170083

Background: Given the changing landscape of primary care, there may be fewer primary care physicians available to provide a 
broad range of services to patients of all age groups and health conditions. We sought to identify physicians with comprehensive pri-
mary care practices in Ontario using administrative data, investigating how many and what proportion of primary care physicians pro-
vided comprehensive primary care and how this changed over time.

Methods: We identified the pool of active primary care physicians in linked population-based databases for Ontario from 1992/93 to 
2014/15. After excluding those who saw patients fewer than 44 days per year, we identified physicians as providing comprehensive 
care if more than half of their services were for core primary care and if these services fell into at least 7 of 22 activity areas. Physi-
cians with 50% or less of their services for core primary care but with more than 50% in a single location or type of service were iden-
tified as being in focused practice.

Results: In 2014/15, there were 12 891 physicians in the primary care pool: 1254 (9.7%) worked fewer than 44 days per year, 1619 
(12.6%) were in focused practice, and 1009 (7.8%) could not be classified. The proportion in comprehensive practice ranged from 
67.5% to 74.9% between 1992/93 and 2014/15, with a peak in 2002/03 and relative stability from 2009/10 to 2014/15. Over this 
period, there was an increase of 8.8% in population per comprehensive primary care physician.

Interpretation: We found that just over two-thirds of primary care physicians provided comprehensive care in 2014/15, which indi-
cates that traditional estimates of the primary care physician workforce may be too high. Although implementation will vary by setting 
and available data, this approach is likely applicable elsewhere.
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some primary care physicians limit their practice to services 
such as psychotherapy or sports medicine, with several 
focused areas of practice supported by professional bodies.8 
Although these services are needed, there may consequently 
be fewer primary care physicians available to provide a broad 
range of services to patients of all age groups and health con-
ditions. Health care planners need to take these patterns of 
care provision into account. Given the changing landscape of 
primary care, we propose an empirical approach to the defini-
tion of “comprehensive primary care” using administrative 
data. We could not rely on previous definitions as they 
focused only on settings7 or depended on self-reported ser-
vices or coding limited to specific payers and not available for 
the entire population.6 We investigated how many and what 
proportion of primary care physicians in Ontario provided 
comprehensive primary care and how this changed over time. 
We also sought to investigate what roles physicians who did 
not provide comprehensive primary care played.

Methods

Data sources
We carried out this study using data sets that were linked 
with the use of unique, encoded identifiers and analyzed at 
the Institute for Clinical Evaluative Sciences. The Ontario 
Health Insurance Plan (OHIP) is a database of physician 
billings and “shadow-billings” based on the fee-for-service 
model. Shadow billings are submitted by physicians paid 
through alternative funding arrangements for which they 
may receive incentives of 10%–30% of the full fee. The 
OHIP Corporate Provider Database provides physician 
characteristics, including affiliation with a primary care 
patient enrolment model. In Ontario, these models repre-
sent types of patient-centred medical homes with the com-
mon characteristics of blended payments, formal patient 
enrolment, and incentives and bonuses for preventive care 
and chronic disease management.9 The Institute for Clinical 
Evaluative Sciences Physician Database comprises informa-
tion from the Ontario Physician Human Resource Data 
Centre, the OHIP Corporate Provider Database and OHIP 
billings. We used it to determine physician specialty and 
active status.

Definitions

Pool of primary care physicians
The process of identifying primary care physicians in compre-
hensive practice began with defining the “pool” of primary 
care physicians. Using the specialty information available in 
Institute for Clinical Evaluative Sciences’ administrative data, 
we determined that the primary care pool included 1) all phy-
sicians whose self-reported specialty was general practitioner 
or family physician plus 2) those whose self-reported specialty 
was not general practitioner/family physician but whose 
“functional specialty,” that is, their practice pattern as defined 
by their fee-for-service billings, most closely matched those of 
a general practitioner/family physician. Also included with 

this latter group were specialists with full-time affiliation with 
a patient enrolment model. Other specialists such as general 
internists or gynecologists were not included, as previous 
work showed that they do not provide primary care in 
Ontario.10

Core primary care services and activity areas
To identify comprehensive primary care practice, we began 
by examining the pattern of billing by primary care physicians 
in order to identify core primary care services. We set 2 crite-
ria that a billing code had to meet to be included in the list of 
core primary care services for a given year: 1) 80% or more of 
all billings for that code had to be submitted by physicians in 
the primary care pool and 2) total primary care billings for the 
code had to represent at least 0.1% of all billings by primary 
care physicians for that year. This represents 70%–80% of all 
services provided by primary care physicians, depending on 
the year.

A separate list was generated for each year from 1992/93 to 
2014/2015, usually consisting of 30–40 billing codes. The 
combined list for all years can be found in Appendix 1 (avail-
able at www.cmajopen.ca/content/5/4/E856/suppl/DC1). 
Twenty-three  billing codes were included in every year. A 
further 45 billing codes were included in some years but not 
others, generally because they were new or had been 
discontinued.

A physician billing more than 50% for core primary care 
services could still be providing a narrow range of services and 
thus not be truly providing comprehensive care. To address 
this issue, we grouped core primary care services into 22 activ-
ity areas. Codes that could not be classified were excluded. 
These areas are roughly comparable to both those developed 
by the American Board of Family Medicine, which were 
derived from Medicare claims,6 and those reported by Cana-
dian primary care physicians,11 but in this case they reflect 
billing codes and patterns in Ontario.

Comprehensiveness threshold
Finally, it was necessary to define a threshold for number of 
activity areas necessary for a physician to be considered to be 
providing comprehensive primary care. We plotted the pro-
portion of physicians with billings in each activity area accord-
ing to their total number of activity areas. Figure 1 shows the 
results for the 10 most common service-related activity areas 
plus the 4  location-related activity areas across all years. A 
minimum threshold of 7 activity areas was chosen. It would be 
unlikely for a physician to be practising in a limited range of 
venues (e.g., hospitalists) or providing a narrow range of ser-
vices (e.g., general practitioner psychotherapists) and meet the 
threshold of 7 activity areas.

The detailed steps for identifying physicians in compre-
hensive primary care practice are found in Appendix 2 (avail-
able at www.cmajopen.ca/content/5/4/E856/suppl/DC1).

Ethics approval
The Research Ethics Board of Sunnybrook Health Sciences 
Centre approved this study.
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Results

In addition to tracing the decision pathway used to define 
physicians providing comprehensive primary care, Figure 2 
shows the number of physicians who met or did not meet the 
criteria at each step in 2014/15, distinguishing between those 
in medical home models (patient enrolment model) and those 
who were not. A total of 29 467 physicians were active at the 
beginning of 2014/15. The initial primary care pool consisted 
of 12 891  physicians who were general practitioners/family 
physicians by either self-report or functional specialty plus 
149 “specialists” with full-time affiliation with patient enrol-
ment model. Of the 12 891 general practitioners/family physi-
cians, 1254 (9.7%) were excluded because they had not 
worked the minimum 44 days during the year, and a further 

2252 (17.5%) did not have more than 50% of their services 
defined as core primary care, leaving 9385 general practitio-
ners/family physicians. The core primary care billings fell into 
7 or more activity areas for 8828 (68.5%) of the 12 891 gen-
eral practitioners/family physicians, representing the total 
number of primary care physicians in comprehensive practice 
in 2014/15. After checking for focused practice, we found that 
1619 (57.6%) of the remaining 2809 physicians met this defi-
nition; the remainder did not meet any of our thresholds.

Figure 3 and Appendix 3 (available at www.cmajopen.ca/
content/5/4/E856/suppl/DC1) show how the distribution of 
active physicians by type and year changed between 1992/93 
and 2014/15. The proportion in comprehensive practice 
ranged from 67.5% to 74.9% over the study period, with a 
peak in 2002/03 and relative stability from 2009/10 to 

10

1
(9

43
2) 2

(7
22

2) 3
(7

17
6) 4

(7
15

6) 5
(6

54
0) 6

(5
66

2) 7
(6

52
0) 8

(8
08

8) 9

(1
1 6

86
)

10

(1
8 

10
8) 11

(2
6 

53
8) 12

(3
9 

36
4) 13

(5
2 

72
2) 14

(6
4 

27
0) 15

(6
4 

97
0) 16

(4
9 

46
4) 17

(2
8 

83
2) 18

(1
4 

81
6) 19

(4
49

6) 20
(4

94
)

20

30

40

50

60

70

80

90

100

%
 o

f p
h

ys
ic

ia
n

s 
in

 g
ro

u
p

No. of activity areas (no. of physicians in group)

Minor assessment

Papanicolaou smear Periodioc health examination Allergy shots Anticoagulant therapy

General assessment

House call Hospital Emergency department Long-term care

InjectionMental health/addictionIntermediate assessment

Immunization

Figure 1: Proportion of primary care physicians with billings in selected activity areas, grouped by total number of primary care activity areas. 
Blue vertical line represents minimum threshold of activity areas necessary for a physician to be considered to be providing comprehensive 
primary care.
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Ontario physicians active 
Apr. 1, 2014–Mar. 31, 2015 

n = 29 467 

Self-reported specialty GP/
FP*  

n = 12 742 

Self-reported specialty 
not GP/FP 
n = 16 725 

Functional specialty 
GP/FP 

n = 12 718 

Functional specialty 
not GP/FP 
n = 24 

 Functional specialty 
GP/FP 
n = 0 

Functional specialty 
not GP/FP 
n = 16 725 

Primary care pool  
n = 12 891 

• PEM  n = 8110 
• Non-PEM  n = 4781 

In PEM* 
n = 149 

Not in PEM 
n = 16 576 

Worked ≥ 44 d 
n = 11 637 

• PEM  n = 7985 
• Non-PEM  n = 3652 

Worked < 44 d 
n = 1254 

• PEM  n = 125 
• Non-PEM  n = 1129 

≤ 50% of services or payments for 
core primary care 

n = 2252 
• PEM  n = 891 
• Non-PEM  n = 1361 

> 50% services or payments for 
core primary care 

n = 9385 
• PEM  n = 7094 
• Non-PEM  n = 2291 

Billings in ≥ 7 activity areas 
n = 8828 

• PEM  n = 7064 
• Non-PEM  n = 1764 

Billings in < 7 activity areas 
n = 557 

• PEM  n = 30 
• Non-PEM  n = 527 

Not in focused practice 
n = 1009 

• PEM  n = 506 
• Non-PEM  n = 503 

In focused practice 
n = 1243 

• PEM  n = 385 
• Non-PEM  n = 858 

Not in focused practice 
n = 181 

• PEM  n = 16 
• Non-PEM  n = 165 

In focused practice 
n = 376 

• PEM  n = 14 
• Non-PEM  n = 362 

GPs/FPs in focused practice 
n = 1619 

• PEM  n = 399 
• Non-PEM  n = 1220 

Psychotherapy  n = 248  Hospital  n = 525 
Surgery  n = 149  Emergency department 
Anesthesiology  n = 123    n = 338  
Multiple/other  n = 79  Long-term care  n = 49 

Comprehensive primary 
care 

n = 8828 
• PEM  n = 7064 
• Non-PEM  n = 1764 

Not comprehensive and 
not focused practice 

n = 1190 
• PEM  n = 522 
• Non-PEM  n = 668 

Figure 2: Flow diagram showing identification of physicians providing comprehensive primary care. *Primary care pool. Note: GP/FP = general 
practitioner/family physician, PEM = patient enrolment model.
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2014/15, at or slightly below 70%. Of note, the primary care 
pool itself as a proportion of all active Ontario physicians 
declined from 51.9% to 43.7% over the study period. 
Although the total number of active physicians in Ontario 
increased by 39.8%, most of this increase was among special-
ists, whose numbers increased by 63.3%, compared to 17.9% 
for the primary care pool and 18.9% for those in comprehen-
sive primary care practice. The population per active physi-
cian decreased by 7.4%, whereas there was an increase of 
8.8% in population per comprehensive primary care physi-
cian. The proportion who worked fewer than 44 days during 
the year declined over time, whereas the proportion in 
focused practice and “Other” groups increased.

The distribution of primary care physicians by practice 
type and age group for 3 selected years (1993/94, 2003/04 and 
2013/14) is shown in Figure 4. Between 1993/94 and 
2013/14, the proportion of physicians aged less than 40 years 
declined, from 45.3% to 23.5%, whereas the proportion older 
than 60 grew, from 13.7% to 26.6% (data not shown). The 
proportion in comprehensive practice fluctuated over time in 
each age group but was generally lower in 2013/14 than in the 

other 2  years, whereas the proportion in focused practice 
increased in all age groups.

Figure 5 shows the distribution by practice type and sex in 
1993/94, 2003/04 and 2013/14. The proportion of physicians 
who provided comprehensive care was nearly identical for 
men and women across all 3 years. However, there tended to 
be a higher proportion of women working fewer than 44 days 
in the year and a higher proportion of men in focused prac-
tice. For both sexes, the proportion in focused practice 
increased over time.

Interpretation

This study’s major contribution is its attempt to categorize 
primary care physicians according to whether they provide 
comprehensive care. We found that, in a large Canadian 
single-payer setting, just over two-thirds of primary care phy-
sicians provided comprehensive care, a proportion that 
declined from about 75% after 2003/04. The main implica-
tion of these results is for health human resources planning, 
as  a “head-count” approach to planning1 would have 
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Figure 3: Distribution of primary care physicians by practice type, Ontario, 1992/93–2014/15.
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overestimated physician capacity to provide comprehensive 
primary care by about a third in our setting. Many physicians 
who would traditionally be counted in primary care were in 
fact in focused practice such as hospitalist care, emergency 
medicine or psychotherapy, and a substantial proportion were 
relatively inactive. We also found similar growth over time in 
the overall primary care pool and in physicians providing 
comprehensive primary care, with both groups lagging behind 
the overall increase in physician supply, which was largely 
driven by specialists. Despite an increase in physician num-
bers, population growth has meant that the availability of phy-
sicians providing comprehensive primary care to the Ontario 
population declined substantially over time.

Comprehensiveness is an imprecise concept in primary 
care, given the broad range of care provided in community and 
institutional settings and increasingly by telephone, email and 
other electronic means. Not surprisingly, numerous methods 
have been used to define and measure comprehensiveness that 
have focused on settings of care,7 types of care provided12–14 or 
a mix of settings, types of care and procedures.6 Comprehen-
siveness can also be measured from a number of perspectives, 

including provider report, patient report and administrative 
claims. Each of these methods has strengths but also method-
ological shortcomings,11,12,14–16 and data derived from different 
perspectives may not correlate well.6,15,16 Nonetheless, mea-
surement from different perspectives has had similar relations 
with outcomes.6 Although challenging to measure, compre-
hensiveness of care is a cornerstone of primary care provi-
sion17,18 and has been shown to be associated with decreased 
health costs and hospital admissions.6

The activity areas used in this paper included locations of 
care such as the hospital and the patient’s home, but most 
related to the scope of office-based care. A decrease in pri-
mary care physician roles outside of the primary care office in 
the last 2–3 decades has been reported.4,5,7 Office-based care 
also relates strongly to the concept of the Triple Aim of 
enhancing patient experience, improving population health 
and reducing costs,19 as well as to the Patient-Centered Medi-
cal Home in the United States20 and the Patient’s Medical 
Home in Canada.21 Quality-improvement efforts in primary 
care also tend to be focused on office redesign and organiza-
tion of health care teams in office settings.19
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Limitations
This study used population-based data from a large single-
payer jurisdiction and has the strength of being relatively 
complete for physician billing claims and population cover-
age. Nonetheless, administrative data such as these have sev-
eral important limitations. In this setting, claims data cover 
only the permanent resident population of Ontario, and, as 
such, some recent immigrants and refugees, temporary visi-
tors and those without documentation of their residency sta-
tus may have been missed. The available data also did not 
include primary care nurse practitioners or physician assis-
tants, nor did they include physicians at community health 
centres, who are salaried and provide primary care to about 
2% of Ontario’s population.22 In addition, the data did not 
include most patient contacts by telephone, email or other 
electronic means, as billing codes do not exist for most of 
these services. Diagnostic coding in administrative data has 
been shown to be inadequate for measuring comprehensive-
ness.15 For that reason, we chose to establish primary care 
activity areas using fee codes that are expected to be fairly 
complete, as they are the basis for physician payment. The 
22 activity areas used in this research were developed with the 
use of Ontario’s core primary care fee codes, and, although 

this approach is likely applicable elsewhere, the details of cod-
ing and claims data would need to be adapted to other set-
tings. Our approach classified primary care physicians as pro-
viding or not providing comprehensive care, in contrast to the 
use of scales or scores.6,12,16 This dichotomous approach was 
designed to inform health human resource planning but did 
not include part-time comprehensive care provided by physi-
cians who spend their time in multiple settings and may 
therefore have underestimated the total amount of compre-
hensive care.

Conclusion
We found that just over two-thirds of Ontario primary care 
physicians provided comprehensive care in 2014/15 and that 
this proportion declined slightly over the previous decade, 
along with a substantial decline in the availability of primary 
care physicians in comprehensive practice to the growing 
Ontario population. The implication of these findings for 
health human resource planning is that traditional primary 
care estimates may be too high if the goal is to provide com-
prehensive primary care. Further analyses would be valuable 
for establishing the supply of providers of comprehensive 
primary care, including interprofessional team members, in 
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relation to population health needs and for understanding the 
applicability of our approach using linked administrative data 
to other jurisdictions. We conclude that it is feasible to iden-
tify which primary care physicians provide comprehensive pri-
mary care and that the findings are likely to be of value in 
health human resource planning for population needs.
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