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Abstract
Background: There are continued concerns over an adequate supply of family physicians (FPs) practicing in
Canada. While most resource planning has focused on intake into postgraduate education, less information is
available on what postgraduate medical training yields. We therefore undertook a study of Family Medicine (FM)
graduates from the University of Toronto (U of T) to determine the type of information for physician resource
planning that may come from tracking FM graduates using health administrative data. This study compared
three cohorts of FM graduates over a 10 year period of time and it also compared FM graduates to all Ontario
practicing FPs in 2005/06. The objectives for tracking the three cohorts of FM graduates were to: 1) describe
where FM graduates practice in the province 2) examine the impact of a policy introduced to influence the
distribution of new FM graduates in the province 3) describe the services provided by FM graduates and 4)
compare workload measures. The objectives for the comparison of FM graduates to all practicing FPs in 2005/06
were to: 1) describe the patient population served by FM graduates, 2) compare workload of FM graduates to
all practicing FPs.
Methods: The study cohort consisted of all U of T FM postgraduate trainees who started and completed their
training between 1993 and 2003. This study was a descriptive record linkage study whereby postgraduate
information for FM graduates was linked to provincial health administrative data. Comprehensiveness of care
indicators and workload measures based on administrative data where determined for the study cohort.
Results: From 1993 to 2003 there were 857 University of Toronto FM graduates. While the majority of U of T FM
graduates practice in Toronto or the surrounding Greater Toronto Area, there are FM graduates from U of T
practicing in every region in Ontario, Canada. The proportion of FM graduates undertaking further emergency
training had doubled from 3.6% to 7.8%. From 1993 to 2003, a higher proportion of the most recent FM
graduates did hospital visits, emergency room care and a lower proportion undertook home visits. Male FM
graduates appear to have had higher workloads compared with female FM graduates, though the difference
between them was decreasing over time. A 1997 policy initiative to discount fees paid to new FPs practicing in
areas deemed over supplied did result in a decrease in the proportion of FM graduates practicing in
metropolitan areas.
Conclusions: We were able to profile the practices of FM graduates using existing and routinely collected
population-based health administrative data. Further work tracking FM graduates could be helpful for physician
resource forecasting and in examining the impact of policies on family medicine practice.
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Background
Family physicians (FPs) are viewed as the gatekeepers to
the Canadian healthcare system. They provide comprehensive health care, continuity of care and coordinate
care between different health care providers and health
care sectors. Thus the Canadian government has been
seeking strategies to address the concern that many people do not have a regular family physician [1,2]. In the
late 1990s, there was a decline in the number of medical
graduates in Canada applying to Family Medicine (FM)
residency positions [3]. A similar decrease in the popularity of FM post-graduate training was seen in the US,
UK and Australia [4-6]. While this trend may be changing in Canada, a strong family medicine workforce is
needed to ensure access to the healthcare system and to
face challenges such as the expansion of newer chronic
disease management initiatives [7,8].
Most physician resource planning in Canada has
focused on intake into FM training. Recent information
identifies specific demographic (for example older trainees and those in committed relationships) and attitudinal factors (for example a desire for varied scope of
practice, societal orientation, lower preference for medical versus social problems) at entry into medical school
which influence choosing FM as a career [9]. This is
important as in Canada postgraduate training is the
most important input to physician supply. Not only do
Canadian medical graduates require postgraduate training in order to become licensed in Ontario, but the
majority of International Medical Graduates (IMGs)
require full or partial residency training in order to be
eligible to practice. A review of the influence of education and training of FPs in Australia found little
research on the influence of FM training programs on
post-educational clinical practice [10]. There has been
less information on what postgraduate medical training
in Canada yields and its potential impact on physician
supply.
The scope of practice provided by FM graduates and
their overall workload after they have completed a residency program has been examined in the US and Australia [11-15]. Other studies have examined the
outcomes of certain specialized training programs within
the FM curriculum, such as emergency medicine or
rural health care, on their FM graduates [16-18]. Most
of the information for these tracking studies has come
from surveys of the FM graduates. Less is known about
the types of patients cared for by FM graduates in any
jurisdiction.
The University of Toronto (U of T) is the largest medical school in Canada. Approximately 20% of new FP
and specialist physicians in Canada are graduates of the
U of T postgraduate residency program [19]. In 2006,
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33% of new Ontario trained FPs exited from U of T
[19]. We therefore undertook a record linkage study
using Ontario health administrative data for FM graduates from U of T. The overall purpose of generating this
information is to determine the type of information for
physician resource planning that may come from tracking FM graduates using health administrative data.
This study compared three cohorts of FM graduates
over a 10 year period of time and it also compared FM
graduates to all Ontario practicing FPs in 2005/06. The
aim of this study was to find out where U of T FM
graduates practice in Ontario and what services they
provide. The objectives for tracking the three cohorts of
FM graduates were to: 1) describe where FM graduates
practice in the province 2) examine the impact of a policy introduced to influence the distribution of new FM
graduates in the province 3) describe the services provided by FM graduates and 4) compare workload measures. Another aim of this study was to compare U of T
FM graduates to practicing FPs in Ontario. The objectives for the comparison of FM graduates to all practicing FPs in 2005/06 were to: 1) describe the patient
population served by FM graduates, 2) compare workload of FM graduates to all practicing FPs.

Methods
Study design

This is a cross-sectional study of three cohorts of FM
graduates and FM graduates in 2005/06 using health
administrative data based measures of patient demographics, health care services provided, workload measures and location of practice.
Data sources

Family Medicine (FM) graduates: U of T FM graduates
were identified using the U of T POstgraduate Web
Evaluation and Registration system (POWER). POWER
is a fully web-based postgraduate trainee information
system designed by Knowledge4You and used exclusively by the U of T postgraduate medical program.
POWER was introduced at U of T in 2004, with historical individual level registration records imported into
the database back to the early 1980’s. Individual postgraduate trainees (residents and fellows) are tracked
according to unique student information numbers and
registration numbers with the College of Physicians and
Surgeons of Ontario (CPSO). All postgraduate trainees
are registered in POWER and an ongoing record is
maintained that includes: training level, program, source
of funding, legal status, clinical rotations and change in
status due to leaves of absence, research fellowships and
exit from training. Postgraduate trainees consent to storing and retrieval of their registration data for research
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purposes as part of their Letter of Appointment with the
University of Toronto.
Practicing physicians

The Institute for Clinical Evaluative Sciences (ICES)
Physician Database (IPDB) is constructed using data
from the Ontario Physician Human Resource Data Centre (OPHRDC) file of physicians in active practice in
Ontario, the Ontario Health Insurance Plan (OHIP)
Corporate Provider Database (CPDB) and the OHIP file
of physician billings. It is completely anonymized, with
all individual identifiers either removed or encrypted. It
includes records for all physicians in practice in Ontario
for the years 1992 to 2009.
Health administrative data

OHIP billings were used to link patients with physicians.
Information on patients’ age, sex and geographic location was provided by the Registered Persons Database
(RPDB). Physician group affiliations were identified in
the Client Agency Program Enrolment (CAPE) database
of patient enrollments with primary care groups and the
OHIP CPDB. Primary care reform became active in
Ontario, Canada starting in 2003. The CAPE database
identifies patients belonging to the newer primary care
models of Family Health Groups (FHGS), Family Health
Networks (FHNs), Family Health Organizations (FHOs)
and Family Health Teams (FHTs). Prior to 2003, primary care groups mostly consistent of Health Service
Organizations (FHOs) and other salary or capitationbased practices. Patients attending Community Health
Centres (CHCs) are not included in the CAPE database.
Currently in Ontario Canada, there are 73 CHCs with
less than 5% of Ontario FPs practicing in a CHC [20].
Definitions
Study cohort

The study cohort was extracted from POWER and consisted of all U of T postgraduate FM trainees who
started their training in first year (PGY1) and exited
training between 1993 and 2003. Trainees on temporary
work authorizations (visa trainees) were excluded. The
data from POWER included a trainee’s residency program, start and end dates and training level at the
beginning of training and training level at the end.
To examine changes over time, we examined three
cohorts of FM graduates. These cohorts were defined by
FM graduates exit year of graduation (1993 to 1996,
1997 to 1999 and 2000 to 2003). We also examined FM
graduates practicing in 2005/06 and compared them
with all FPs practicing in Ontario in 2005/06.
Record linkage

The unique identifier used for each FM graduate was
their CPSO registration number. The data were

Page 3 of 11

extracted from POWER and sent to ICES where the
data were cleaned and anonymized. Anonymization
involved stripping off the names and addresses and then
encrypting their CPSO registration number using the
ICES encryption algorithm. The data from POWER was
then linked to the IPDB on the encrypted CPSO number. Any FM trainee whose number did not link was
assumed not to be in active practice in Ontario.
Variable definitions

Because patients often see more than one FP in a year, a
FP’s patient population consisted of all the patients for
whom they provided the majority of their care, based on
their OHIP billings. The majority rule assignment has
been used in several other studies examining primary
health care in Ontario [21,22]. Each FP’s main practice
venue was defined using information from the CPDB
that identifies the types of groups physicians are
affiliated with. The main practice venue is the venue
where the physician delivered most of his or her care. In
the case of primary care groups, group information had
to first be derived from the CAPE database and then
added to the OHIP data.
Patient acuity reflects the severity of an individual’s
health conditions. For this study, the Johns Hopkins
Adjusted Clinical Group (ACG) case-mix system, was
used as a measure of patient acuity [23]. The Johns
Hopkins ACG system is based on patients’ diagnoses
from physician visits and hospital admissions. All diagnoses are assigned to one of 32 diagnosis clusters
known as Aggregated Diagnosis Groups (ADGs). In
this classification, International Classification of Disease (ICD) codes within the same ADG are similar in
terms of both clinical criteria and expected need for
healthcare resources. Just as individuals may have multiple ICD diagnosis codes, they may have multiple
ADGs (up to 32). The number of ADGs a person had
was summed and then grouped into acuity levels.
Those with the greatest number of ADGs (in this case
10 or more) are the sickest and require the most
healthcare resources.
The Ontario Ministry of Health and Long Term Care
(MOHLTC) divided the province into 14 regions or
Local Health Integration Networks (LHINs). The LHINs
were developed to locally organize, plan, fund and integrate health services such as hospitals and community
health services. To describe where practices were
located, physicians and patients were assigned to LHINs
using the postal code conversion file (PCCF) developed
by Statistics Canada [24].
A proxy measure for socioeconomic status was based
on the ranking of each neighbourhood’s average household income compared to all other neighbourhoods in a
given municipality [25]. These neighbourhood income
quintiles were developed by Statistics Canada and have
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Education Office and the Institute for Clinical Evaluative
Sciences. It was approved by the Research Ethics Boards
of both the University of Toronto and Sunnybrook
Health Sciences Centre.

been used in multiple health administrative studies in
Canada.
Workload was measured by calculating a full-time
equivalent (FTE). The FTE measure is based on the
OHIP billings of physicians, both using fee-for-service
(FFS) billings and shadow-billings, acting as a proxy
measure of services rendered. FTE was based on the
overall distribution of billings, whereby all physicians
whose total adjusted billings fell between the 40th and
60th percentile are said to be working the equivalent of
one FTE [1,26]. FPs in some primary care delivery models submit shadow billings. They are identical to FFS
billing except there is no actual payment. However,
there may be concern that shadow billings are lower
that FFS physician billings leading to an underestimation
of services provided by FPs who shadow bill. Therefore
for the workload analysis, only physician who were
mainly FFS were included. In 2005, this represented
more than 90% of FPs in Ontario [27].

Results
FM graduates

The total number of FM graduates who exited training
at U of T between 1993 and 2003 was 857 (Table 1).
There were 768 (89.6% of the total) FM graduates in
practice in Ontario 3 years after completing their training. There were 728 (84.9% of the total) FM graduates
who billed the OHIP in fiscal 2005/06.
The overall proportion of FM graduates was 30.6% of
all U of T medical graduates. This proportion declined
from 33.3% in the exit years 1993 to 1996, to 28.9% in
exit years 1997 to 1999 and 29.6% in the exit years 2000
to 2003. The proportion of FM graduates choosing the
emergency medicine option doubled over the 10 year
time frame from 3.6% to 7.8%. Overall, 12.2% of FM
graduates received their undergraduate medical training
outside of Canada or the United States.

Analysis

Two comparisons were undertaken. We compared the
three FM graduate cohorts by their exit year and we
examined FM graduates who were practicing in 2005/06
and compared them to all FPs practicing in Ontario in
2005/06. Comparisons were tested for statistical significance using a two-sample t-test (with a p < 0.05) and by
calculating 95% confidence intervals using SAS software
[28].
This study was a collaborative effort between the University of Toronto Postgraduate Medical (PGME)

FM graduates exit year cohorts

Most U of T FM graduates practiced in Toronto or the
surrounding Greater Toronto Area (Figure 1). However,
there were FM graduates from U of T practicing in
every region in Ontario, Canada. For FM graduates exiting their training between 1997 and 1999, there was a
statistically significant drop in the proportion of FM

Table 1 Demographic characteristic and undergraduate medical training of University of Toronto Family Medicine
Graduates
Exit cohort
1993-1996

All Cohorts

1997-1999

2000-2003

N

%

N

%

N

%

N

%

Total in cohort

303

100

248

100

306

100

857

100

< 25 years

62

20.5

28

9.1

134

15.6

25-26 years

107

35.3

82

33.1

121

39.5

310

36.2

27-29 years

69

22.8

48

19.3

88

28.8

205

23.9

30-34 years

40

13.2

39

15.7

34

11.1

113

13.2

35-39 years

17

5.6

19

7.7

21

6.9

57

6.6

40 or older

8

2.6

16

6.4

14

4.6

38

4.4

Mean age (years)

27.6

Age at entry into PG Training
44
17.7

28.8

28.3

28.2

Sex
Male

176

58.1

111

44.8

122

39.9

409

47.7

Female

127

41.9

137

55.2

184

60.1

448

52.3
48.4

Undergraduate Medical School
Toronto

176

58.1

121

48.8

118

38.6

415

Other Ontario

69

22.8

48

19.3

98

32.0

215

25.1

Other Canada or U.S.

27

8.9

38

15.3

57

18.6

122

14.2

Outside Canada/U.S.

31

10.2

41

16.5

33

10.8

105

12.2
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Figure 1 Practice location of University of Toronto Family Medicine graduate exit cohorts, by Local Health Integration Network.

graduates who practicing in the Toronto Central area.
While there was an increased proportion in the adjacent
Central LHIN, this was not statistically significant.
Figure 2 looks at the types of out-of-office services
provided by FM graduates over time. A higher proportion of the most recent cohort of FM graduates worked
in the Emergency Department (ED), did obstetrical
deliveries and hospital visits. On the other hand, a

higher proportion of the earliest cohort did home visits.
The middle cohort had the highest proportion of members who had an office-based practice only. However,
none of these trends were statistically significant.
Table 2 compares the head count, FTEs and ratio of
FTE/head count for FM graduates who exited from residency training at U of T at all three different times.
Female FM graduates had a statistically significant lower
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Figure 2 Office versus out-of-office services provided by University of Toronto Family Medicine graduate exit cohorts.

FTE/head count ratio than their male counterparts.
With respect to male FPs, graduates from the earlier
cohort seem to work slightly more. The FTE/head count
ratio gap between male and female FM graduates narrowed over time.
FM graduates in 2005/06

Figure 3 describes the demographic characteristics of
patients served by FM graduates compared to all FPs
practicing in Ontario in 2005/06. Female physicians had
a much higher proportion of female patients than male
Table 2 Number (head count), full-time equivalents (FTEs)
and Ratio of University of Toronto Family Medicine
Graduates, by sex, and exit cohort
Exit cohort
1993-1996

1997-1999

2000-2003

Measure

Female

Male

Head count
FTE

99
84

140
167

Ratio

0.85
(0.77, 0.92)

1.19
(1.13, 1.26)

Head count

106

85

FTE

87

100

Ratio

0.82
(0.74, 0.89)

1.18
(1.09, 1.25)

Head count

153

111

FTE

119

116

Ratio

0.78
(0.72, 0.84)

1.05
(0.97, 1.13)

physicians. In 2005/06, male FPs had a larger proportion
of patients over 65 years of age compared to female FPs
in Ontario, though this difference was not statistically
significant amongst FM graduates. The U of T FM graduates had a lower proportion of older patients in their
practice compared with all FPs practicing in Ontario.
In 2005/06, 40% of U of T FM graduates were in a
solo practice as their main practice venue, 28% in a primary care group, 18% in a community based group, 5%
in an academic health centre and 5% in an emergency
department.
The number of ADGs per patient, per practice was
used as a measure for patient acuity, with a higher number of ADGs representing higher patient comorbidity. In
2005/06, 8% of patients in the practices of U of T FM
graduates had no ADGs (no comorbidity). However, 8%
of patients of U of T FM graduates belonged to 1 ADG,
45% to 2-5 ADGs and 39% to over 6 ADGs (high
comorbidity).
The proxy measure for SES was neighbourhood
income quintiles. In 2005/06 17% of the patients of FM
graduates were from the poorest neighbourhoods compared to 22% of patients who came from the wealthiest
neighbourhoods. There was no statistical difference in
comparison to postgraduates from other programs at U
of T (data not shown). Figure 4 compares the FTE/head
count ratio of FM U of T graduates to all other FM
physicians practicing in Ontario in 2005/06. There was
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Figure 3 Patient demographic characteristics for University of Toronto Family Medicine Graduates and all Family Physicians in
Ontario, 2005/06.

1.25
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0.81

Ratio

0.75

0.50
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Figure 4 Ratio of full-time equivalents to head count, University of Toronto Family Medicine graduates and all Family Physicians in
Ontario in 2005/06.
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very little difference between the two groups for female
family physicians. However, male FM U of T graduates
appeared to have higher workloads than male FM physicians practicing in Ontario in 2005/06.

Discussion
From 1993 to 2003 there was a slight decrease in the
proportion of FM graduates from U of T. This decline
in FM parallels the decline in the recruitment of medical
students into family medicine programs in Ontario,
Canada, as well in other countries such as the US, Australia and the UK [3,29-33]. However, the majority of
FM physicians who completed postgraduate training
continued to practice FM years after graduating. This is
slightly better than the estimate that 1 in 9 Canadian
physicians from each graduating class joined the US
physician workforce between 2004 and 2006 [34]. It is
similar to a 1991 UK study found that 13.0% of new
entrant GPs left training after two years [35]. This is
important information for physician resource planning,
since there is little information about the retention of
new FM graduates in the province. In Ontario, there are
opportunities for practicing physicians to re-enter postgraduate training, usually into more specialized medical
areas [36]. Our data may miss some of these trainees
because re-entry opportunities were not made available
until 1997 and they have not been in their new specialty
for at least 3 years. However, it does appear that, at the
most, only 1% of U of T FM graduates took advantage
of these retraining programs.
Canada started to reforms its primary care delivery
system after the release of the Romanow report in 2002
[37]. Each province in Canada approached primary care
reform in different ways, with Ontario focusing on the
implementation of newer primary care delivery models
[38]. Currently, there has been a reversal in the decline
of medical graduates choosing FM postgraduate positions in almost all areas of Canada. This has been seen
amongst U of T FM programs and within most other
FM programs across Canada [39,40]. The retention of U
of T FM graduates continuing to practice FM within
Canada is also similar to FM graduates from other medical schools in Canada [41,42]. While no formal evaluations exist to account for the increasing trend of
medical graduates choosing FM across Canada, primary
care reform is likely to have been a major influence.
While only 30% of FM graduates appeared to be practicing in a primary care group, this proportion corresponds to Ontario estimates for 2005 [43]. This analysis
was done at the beginning of primary care reform in
Ontario, Canada. It is likely to be higher now since well
over half the family physicians in Ontario had joined
one of the newer primary care groups by 2007 [44].
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Looking at the out-of-office versus office services provided by FM graduates, the more recent graduates were
more likely than their earlier graduating counterparts to
be working in the Emergency Department in 2005/06.
This has been seen in other programs in Ontario,
Canada and also in the US [15,45]. However, it contrasts
with a decline in emergency room care provided by FM
graduates from the University of Missouri [13]. This
may also reflect the development and expansion of the
CCFP-EM program at U of T, which is a popular PGY3
program offered to family medicine residents. It has
been demonstrated that participation in PGY3 training
program is associated with increased participation of
out-of-office care [46,47]. Interestingly, the more recent
cohort of family medicine graduates were also more
likely to do hospital visits than their counterparts in
2005/06, even though the inpatient experience of U of T
FM trainees is limited in comparison to other medical
schools in Ontario [48]. From 1993/96 to 2000/03 all
FM led inpatient wards were closed in teaching hospitals
in Toronto. This is also in contrast to a US study of a
Missouri FM residency program which found a decline
in the proportion of FP graduates performing hospital
care [13]. In an Australia study, recent general practitioner (GP) graduates provided fewer services on average than previous GP graduates [30]. Fewer than 10% of
FM graduates did obstetrics, nursing home visits or
home visits. However, this is comparable to how all
family physicians in Ontario are currently practicing
[44]. Surveys from several FM residency programs have
seen a decline in the more recent graduates providing
obstetrical care [15,17].
Similar to other reported studies, female FM graduates
appeared to carry less workload than their male colleagues [49,50]. However, there is some indication that the
most recent female FM graduates did have a higher
workload. With respect to physician resource planning,
this trend should be watched given the proportion of
women entering medical practice is increasing and now
surpassing men [51]. An Australian study also demonstrated similar trends with an increasing female GP
workforce and decrease in the male GPs working more
than 11 sessions per work [11]. The workload measures
used in this analysis are based on services billed. This is
a proxy measure of workload and does not reflect the
care provided to complex and higher acuity patients
who take more time to manage. Taking care of sicker
patients may lead to fewer services billed. Further analyses clearly measuring workload and its impact on primary care practitioners is indicated.
FPs are increasingly taking of care patients who are
more ill [52]. The proxy measures in this study suggest
that FM graduates take care of a high proportion of

Jaakkimainen et al. BMC Family Practice 2012, 13:26
http://www.biomedcentral.com/1471-2296/13/26

patients with high comorbidity. Training programs need
to recognized the need be able to take care of complex
patients. Policies developed for the retention of FPs
need to also consider the workload and practice content
of family medicine [53]. In addition, funding mechanism
need also include measures of comorbidity to ensure
more complex patients have equal access to primary
care.
FM graduates are seeing a lower proportion of older
patients that FPs practicing in the province. This may
be a reflection of patients staying with their FPs and
growing older as a practice matures. However, as the
proportion of people over the age of 65 years increased
over the next decade, along with the retirement of FPs
in Ontario, FM graduates will need to take over the care
of more seniors.
In 1997, an agreement between the Ontario Medical
Association and the Ontario Ministry of Health discounted fees paid to new FPs practicing in areas deemed
oversupplied [54]. The goal of this initiative was to
encourage new FPs to practice in underserviced areas in
the province. The impact of this policy initiative is evident in the fact that for the 1997 to 1999 cohort of FM
graduates, there was a drop in the proportion practicing
in the Toronto Central LHIN, which includes the City
of Toronto and was at that time deemed an oversupplied area. In contrast, from 1997-1999 there was an
increase in the proportion of FM graduates in the Central, Central West, South West and Erie St Clair LHINs.
These trends were reversed in the subsequent time period after the policy to discount fees was removed.
This study used routinely collected health administrative data to measure the practice patterns and workload
of FM graduates. These measures were able to described
changes in FM graduates care over time and geography
and this will contribute information towards health care
planning. For example, while U of T FM graduates practice in all areas of the province, they are still more likely
to practice close to the Toronto area. This is important
information to support the development of FM training
programs in more remote or underserviced areas of the
province. In fact, this has occurred with the opening of
the Northern Ontario School of Medicine in 2005 and
the expansion FM training programs, such as the inclusion of the Barrie and Newmarket sites (deemed underserviced in Ontario) supported by U of T FM training
program. These administrative data can be used to
assess the impact of these programs in expanding FM
care in remote or underserviced communities. This data
also did demonstrate the effects of a policy of remuneration restrictions to influence the distribution of new FM
graduates in Ontario.
We need to set up a system level ability to monitor
physician supply, practice patterns and patient demand

Page 9 of 11

to be able to adjust enrolment increases and decreases
into FM training. This involves more than just estimating a head count or number of FM graduates exiting
programs, but also examining measures of their workload and productivity. Health administrative data in
Ontario is routinely collected and accessible to researchers. In this study, we were able to use health administrative data measures of FM workload to describe time
trends and changes by FP gender which can contribute
to the planning of input into FM training.
These health administrative measures of practice patterns can also contribute information about the types of
services provided by FPs for the planning regional health
care needs. For example, local health regions need to
know how FPs contribute to the supply of obstetrical
services, emergency room care and the care of seniors
and how attracting new FM graduates can contribute to
this care. For post graduate medical programs, it is
important to ensure they provide FM residents with the
training appropriate to the changing patient population
and acuity. This could include additional opportunities
for enhanced training in geriatrics, musculoskeletal
health and obstetrics.
In 2006, about 22% of FPs in Canada (and 24% in
Ontario) used an Electronic Medical Record (EMR) as
part of their clinical practice [55,56]. The information
contained within an EMR could better describe the
breadth of care provided by FPs. For example, non-billable work is documented within EMRs such as clinical
communications to other health care providers, telephone care and supporting documentation for health
care services. As the uptake of EMRs within FM
improves and methods to extract EMR data for research
purposes are developed in Canada [57], the information
from EMRs can be used to describe care provided by
FPs and other health care providers and further contribute to workload measures.
Limitations

There are several limitations to our study. Patient
socioeconomic status and comorbidity were based on
proxy measures using administrative data. There may
be some misclassification of patients using these proxy
measures. Workload measures were based on physician
consultation visits and they did not include telephone
consultations and administrative work. This may not
reflect the actual amount of work to take care of ill
patients. We are unable to capture encounter data
from CHC physicians. The work done by FM graduates working in a CHC will be underrepresented. We
may also be underestimating work done by FPs who
shadow bill within certain primary care models. Finally,
only FM graduates from one medical school in Canada
were examined.
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Conclusions
Routinely collected health administrative date can be
used to measure FM productivity and workload. This
information can contribute to improve planning of
regional health care services, adjust intake numbers into
FM training programs and feedback into the content of
FM training programs. FM graduates from the largest
Canadian medical school provide care to all areas of the
province with increasing workloads and patient high
comorbidity. More work is still need to evaluate more
recently introduced initiatives to increase physician supply. Since 2000, there has been an expansion of the
IMGs accepted into postgraduate training and therefore
a need to address the impact of this program. New primary care models, decentralization of training and a
new Northern Ontario School of Medicine will most
likely also impact the care and distribution of new graduates. Finally this analysis should be extended across all
17 Canadian medical schools and take into account the
various other routes of entry such as IMGs, re-entry
and alternative routes to licensure.
Acknowledgements
This work was funded by the Health Human Resources Strategy Division of
the Ontario Ministry of Health and Long-Term Care (MOHLTC). This study
was supported by the Institute for Clinical Evaluative Sciences (ICES), which
is funded by an annual grant from the Ontario MOHLTC. The opinions,
results and conclusions reported in this paper are those of the authors and
are independent from the funding sources. No endorsement by ICES or the
Ontario MOHLTC is intended or should be inferred.
Author details
1
Department of Family and Community Medicine, University of Toronto,
Toronto, ON, Canada. 2Institute for Clinical Evaluative Sciences, 2075 Bayview
Ave, G Wing, Toronto, ON M4N 3M5, Canada. 3Department of Family and
Community Medicine, Sunnybrook Health Sciences Centre, Toronto, ON,
Canada. 4Department of Family and Community Medicine, St. Michael’s
Hospital, Toronto, ON, Canada. 5Post Graduate Medical Education Office,
University of Toronto, Toronto, ON, Canada.
Authors’ contributions
All the authors were involved in the conception and design of the study.
SES was primarily responsible for the data analysis. RLJ and SES prepared the
first draft of the article. CA, RHG and SV contributed to subsequent revisions.
All of the authors reviewed the article and approved the final version.
Competing interests
The authors declare that they have no competing interests.
Received: 12 August 2011 Accepted: 28 March 2012
Published: 28 March 2012
References
1. Chan BTB: From Perceived Surplus to Perceived Shortage: What
Happened to Canada’s Physician Workforce in the 1990s? Canadian
Institute for Health Information. 2002 [http://secure.cihi.ca/cihiweb/
products/chanjun02.pdf], (accessed June 30, 2011).
2. Bailey T: Waiting for a family doctor. Can Family Physician 2007,
53:579-580.
3. Short SED, Green ME, Keresztes C: The decline of family practice as a
career in Ontario: A discussion paper on interventions to enhance
recruitment and retention. Centre of Health Services and Policy Research,
Queen’s University; 2003.

Page 10 of 11

4.

5.

6.

7.
8.

9.
10.
11.
12.

13.

14.

15.

16.

17.

18.
19.

20.

21.
22.

23.
24.

25.

26.

27.

28.

Biola H, Green LA, Phillips RL, Guirguis-Blake J, Fryer GE: The U.S. primary
care physician workforce: Persistently declining interest in primary care
medical specialities. Am Fam Physician 2003, 68(8):1484.
Joyce CM, McNeil JJ: Fewer medical graduates are choosing general
practice: a comparison of four cohorts, 1980-1995. Med J Aust Fam
Physician 2003, 32:1013-1015.
Evan J, Lambert T, Goldacre M: GP recruitment and retention: a
qualitative analysis of doctors’ comments about training for and
working in general practice. Occas Pap R col Gen Pract 2002, ii-vi(83):1-33.
Collier R: Higher percentage of medical school graduates seek family
medicine residencies. CMAJ 2010, 182(9):E411-E412.
Health Council of Canada: Why Health Care Renewal Matters: Learning
from Canadians with Chronic Health Conditions. Toronto: Health Council;
2007 [http://theconference.ca/learning-from-canadians-with-chronic-healthconditions-pdf], (accessed June 30, 2011).
Scott I, Gowmans M, Wright B, Brennes F, Banner S, Boone J: Determinants
of choosing a career in family medicine. CMAJ 2011, 183(1):E1-E8.
Bunker J: Choosing general practice as a career. The influence of education
and training. Australian Family Physician May 2008, 38(5):341-344.
Charles J, Britt H, Valenti L: The evolution of the general practice
workforce in Australia, 1991-2003. Med J Aust 2004, 181(2):85-90.
Graham R, Roberst RG: Ostergaard DJ, Kahn NB, Pugno PA. Green LA.
Family Practice in the United States. A Status Report. JAMA September 2002,
288(9):1097-1101.
Ringdahl E, Delzell JE, Kruse RL: Changing Practice Patterns of Family
Medicine Graduates: A Comparison of Alumni Surveys from 1998 to
2004. J Am Board Fam Med 2006, 19(4):404-412.
Chaytors RG, Szafran O, Crutcher RA: Rural-urban and gender differences
in procedures performed by family medicine residency graduates. Fam
Med 2001, 33(10):766-771.
Young RA, Byrd AN: Practice patterns of rural Texas physicians trained in
a full-service family practice residency program. Tex Med 1999,
95(2):64-68.
Stagg P, Greenhill J, Worley PS: A new model to understand the career
choice and practice location decisions of medical graduates. Rural
Remote Health October-December 2009, 9(4):1245.
Wearne S, McLaren J, Gargan C: Where are they now? The career paths of
the Remote Vocational Training Scheme registrars. Australian Family
Physician Jan/Feb 2010, 39(1/2):53-56.
Brett T: New medical graduates. Can general practice help with training?
Australian Family Physician May 2008, 37(5):363-366.
Abrahams C, Schultz S, Verma S, Glazier R, Jaakkimainen L: Postgraduate
training and its effect on practice location, career choice and practice
profile: Tracking 10 years of output from the University of Toronto.,
(Paper presentation) Royal College of Physicians and Surgeons of Canada
2007 Annual Conference: Winnipeg, Manitoba. September 2007.
Ontario Community Health Centres: Every One Matters.[http://www.
ontariochc.ca/index.php?ci_id = 2341&la_id = 1], (accessed June 1, 2011)
21.
Jaakkimainen L: Primary care visits: how many doctors do people see?
Hosp Q 2011, 5(2):17.
Schultz SE, Tepper J, Guttmann A, Jaakkimainen L: Chapter 11Characteristics of Primary Care Practice. In Primary Care in Ontario: ICES
Atlas. Edited by: Jaakkimainen L, Upshur REG, Maaten S, Schultz SE. Toronto:
Institute for Clinical Evaluative Sciences; 2006:177-208.
The John Hopkins Adjusted Clinical Groups (ACG) Case-Mix System.
[http://www.acg.jhsph.edu/], (accessed June 30, 2011).
Wilkins R: PCCF + Version 4D Users Guide: Automated geographic
coding based on the Statistics Canada postal code conversion files
Catalogue no. 82 F0086-XDB. Ottawa: Statistics Canada; 2004.
Society, the individual and medicine: Socioeconomic status and health
inequalities.[http://www.med.uottawa.ca/sim/data/SES_e.htm], (accessed
June 1, 2011).
National Physician Database: Full-Time Equivalent Physicians Report,
Canada. Canadian Institute for Health Information; 2004 [http://secure.cihi.
ca/cihiweb/products/FTE_2002_2003_e.pdf], (accessed November 24, 2011).
Glazier RH, Klein-Geltink J, Kopp A, Sibley L: Capitation and enhanced feefor-service models for primary care reform: a population-based
evaluation. CMAJ 2009, 180(11):E72-E81.
, The data analysis for this paper was generated using SAS software, Version
[8] of the SAS System for Unix. Copyright © [year of copyright] SAS Institute

Jaakkimainen et al. BMC Family Practice 2012, 13:26
http://www.biomedcentral.com/1471-2296/13/26

29.
30.
31.

32.

33.

34.
35.

36.

37.

38.

39.
40.
41.

42.

43.

44.

45.
46.

47.
48.

49.
50.

51.

52.

Inc. SAS and all other SAS Institute Inc. product or service names are
registered trademarks or trademarks of SAS Institute Inc., Cary, NC, USA.
Rosser WW: The decline of family medicine as a career choice. CMAJ
2002, 166(11):1419-1420.
McRae I: Australian general practice: where have the GP services gone?
Appl Health Econ Health Policy 2006, 5(2):117-124.
Brotherton SE, Rockey PH, Etzel SI: US graduate medical education, 20042005: trends in primary care specialties. JAMA September 2005,
294(9):1075-1082.
Lambert TW, Goldacre MJ, Edwards C, Parkhouse J: Career preferences of
doctors who qualified in the United Kingdom in 1993 compared with
those doctors qualifying in 1974, 1977, 1980, and 1983. BMJ July 1996,
313(7048):19-24.
Lambert TW, Evans J, Goldacre MJ: Recruitment of UK-trained doctors into
general practice: findings from national cohort studies. Br J Gen Pract
May 2002, 52(478):364-367.
Phillips RL, Petterson S, Fryer GE Jr, Rosser W: The Canadian contribution
to the US physician workforce. CMAJ 2007, 176(8):1083-1087.
Taylor DH Jr, Quayle JA, Roberts C: Retention of young general
practitioners entering the NHS from 1991-1992. Br J Gen Pract April 1999,
49(441):277-280.
Re-Entry Training Positions for Canadian Physicians: Ontario Ministry of
Health and Long-Term Care.[http://www.health.gov.on.ca/english/
providers/ministry/recruit/reentry_training.html], (accessed June 30, 2011).
Romanow RJ: Building on Values: the future of health care in Canada Final Report. Commission on the future of health care in Canada. National
Library of Canada; 2002 [http://dsp-psd.pwgsc.gc.ca/Collection/CP32-852002E.pdf], Accessed February 28, 2012.
[http://www.health.gov.on.ca/english/public/updates/archives/hu_03/
docnurse/pricare_fs.html], Primary Care Reform in Ontario Accessed
February 28, 2012.
Canadian medicine matching service (CARMS):[http://www.carms.ca/eng/
operations_R1stat_e.shtml], Accessed February 27, 2012.
Higher percentage of medical school graduates seek family medicine
residencies. CMAJ 2010, 182(9):E411-E412, Accessed February 28, 2012.
Watanabe M, Fick GH: Influence of undergraduate and postgraduate
education on recruitment and retention of physicians in rural Alberta.
Clin Invest Med 1995, 18(3):217-228.
Ryan B, Stewart M: Where do family physicians practice after residency
training? Flow of physician from region to region across Canada. Can
Fam Physician 2007, 53:478-479.
Schultz SE, Tepper J, Guttmann A, Jaakkimainen L: Characteristics of
Primary Care Practice. In Primary Care in Ontario. An ICES Practice Atlas.
Volume Chapter 11. Edited by: Jaakkimainen L, Upshur REG, Schultz S,
Maaten S. Toronto: Institute for Clinical Evaluative Sciences; 2006.
Glazier R, Klein Geltink J, Kopp A, Sibley L, Lam K, Maaten S, Manuel D:
Provider and Patient Characteristics, Patterns of Care and Consistency of
Care in Ontario’s Family Health Groups and Family Health Networks. An
Examination of Group Size in 2005-2006. Institute for Clinical Evaluative
Sciences October 19, 2007 Report to the Ministry of Health and Long Term
Care.
Chan BTB: The declining comprehensiveness of primary care. CMAJ 2002,
166(4):429-434.
Green M, Birtwistle R, MacDonald K, Kane J, Schmelzle J: Practice patterns
of graduates of 2-and 3-year family medicine programs in Ontario, 1996
to 2004. Can Fam Physician 2009, 55(906-7):e1-e12.
Wong E, Stewart M: Predicting the scope of practice of family physicians.
Can Fam Physician June 2010, 56:e219-e225.
Jaakkimainen L, Pimlott N, Holzapfel S: A Descriptive Analysis of the Provision
of Inpatient Care by Ontario Family Physicians North American Primary Care
Group Meeting, Halifax, NS; 2001, October: Paper Presentation.
Tepper J: The Evolving Role of Canada’s Family Physicians. 1999-2001.
Canadian Institute for Health Information; 2004.
Watson DE, Katz A, Reid RJ, Bogdanovic B, Roos N, Heppner P: Family
physician workloads and access to care in Winnipeg: 1991 to 2001.
CMAJ 2004, 171(4):339-342.
Williams AP, Dominick-Pierre K, Vayda E, Stevenson HM, Burke M: Women
in medicine: practice patterns and attitudes. Can Med Assoc J 1990,
143(3):194-201.
Health Council of Canada: Beyond the Basics: The importance of PatientProvider Interactions In Chronic Illness Care. Canadian Health Care

Page 11 of 11

53.

54.

55.
56.

57.

Matters, Bulletin 3. Toronto: Health Council; 2010 [http://www.
healthcouncilcanada.ca/docs/rpts/2010/HCC_CHCM_FINAL%20ENGLISH.pdf],
(accessed August 10, 2011).
Short SED, Green ME, Keresztes C: Family Physicians for Ontario: An
approach to Production and Retention Policy. Canadian Public Policy;
2005:XXXI(2):211-217.
Bulletin 4298: Discounted Fees for New Physicians. 1997 [http://www.
health.gov.on.ca/english/providers/program/ohip/bulletins/4000/bul4298a.
html], (accessed August 10, 2011).
Biro SC, Barber DT, Kotecha JA: Trends in the use of electronic medical
records. Can Family Physician Jan 2012, 58:e21.
EMR adoption surpasses halfway mark. Northern Ontario Medical Journal
[http://www.nomj.ca/Articles/Technology/03-11-EMR.aspx], Accessed
February 28, 2012.
Mitiku TF, Tu K: ICES Report: Using Data from Electronic Medical Records:
Theory versus Practice. Healthcare Quarterly 2008, 11(2):23-25.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2296/13/26/prepub
doi:10.1186/1471-2296-13-26
Cite this article as: Jaakkimainen et al.: Tracking family medicine
graduates. Where do they go, what services do they provide and
whom do they see? BMC Family Practice 2012 13:26.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

