
Research

Since 1999, growth of the Canadian physician work-
force has kept pace with population growth, in large
part due to an increase in the number of family physi-

cians (94 per 100 000 in 1999 to 98 per 100 000 in 2004). In
contrast, the number of specialists declined from 93 per
100 000 in 1999 to 91 per 100 000 in 2004.1 The growth of

the family physician workforce was aided by an 11.9% in-
crease in the number of international medical graduates
practising in Canada and by a 5.1% increase in graduates
from Canadian medical schools between 2000 and 2004.1

Unlike people in the United States, nearly all Canadians
(97%) have a family physician; however, nearly 1 in 3 Cana-
dians surveyed in 2002 reported difficulty finding a regular
family physician or seeing their family physician when
needed.2 Over half of Canadians surveyed in 2002 said it was
“very” or “somewhat” difficult to see a specialist:2 Access
problems are worse for rural Canadians.3

By the early 1980s, concern about medical care costs led
Canada’s provincial and federal governments to regard physi-
cians as independent cost centres. This perception and a re-
port in 1991 stating that there was a physician surplus led to
physician-workforce reduction policies.4,5 These policies re-
stricted the entry of international medical graduates into
Canada and reduced the size of classes in Canadian medical
schools by 13.4% between 1991 and 2000.6 A series of new
policies in the late 1980s and early 1990s controlled health care
spending, discontinued rotating internships (increasing train-
ing time and specialty training), limited interprovincial migra-
tion of new physicians and financially penalized, or threatened
to penalize, new physicians practising in “overserviced”
areas.6 The early 1990s also saw a wave of retirement by doc-
tors who came to Canada in the 1950s and 1960s and a deliber-
ate increase in the ratio of specialist to family medicine train-
ing positions.6 All of these factors are blamed for a relative
shortage of physicians in Canada in nearly all specialties.

Changes in the emigration patterns of Canadian-educated
physicians are not believed to have had a profound effect on
workforce reduction; however, this view usually compares
yearly emigration with the total physician workforce.6,7 Be-
tween 1981 and 2004, Canada had an annual net loss of Cana-
dian-educated physicians, in large part due to immigration to
the United States.1,4 The Association of American Medical
Colleges recently pronounced an impending physician short-
age in the United States and called for a 30% expansion in
medical school enrolment over the next decade and similar
expansion in residency training programs.8 Given the porous
nature of the Canada–US border for physician migration and
pronouncements by both countries of a physician-workforce
shortage, we chose to study the effects of migration on the
Canadian and US physician workforces. Our objective was to
examine and quantify the migration of Canadian-educated
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The Canadian contribution to the US physician workforce

Background: A physician shortage has been declared in
both Canada and the United States. We sought to examine
the migration pattern of Canadian-trained physicians to the
United States, the contribution of this migration to the
Canadian physician shortage and policy options in light of
competing shortages in both countries.

Methods: We performed a cross-sectional analysis of the
2004 and 2006 American Medical Association Physician Mas-
terfiles, the 2002 Area Resource File and data from the Cana-
dian Institute for Health Information, the Canadian Medical
Association and the Association of Faculties of Medicine of
Canada. We describe the migration pattern of Canadian
medical school graduates to the United States, the number
of Canadian-trained physicians in the United States in 2006,
the proportion who were in active practice, the proportion
who were practising in rural or underserved areas and the
annual contribution of Canadian-trained physicians to the
US physician workforce.

Results: Two-thirds of the 12 040 Canadian-educated physi-
cians living in the United States in 2006 were practising in
direct patient care, 1023 in rural areas. About 186, or 1 in 9,
Canadian-educated physicians from each graduating class
joined the US physician workforce providing direct patient
care. Canadian-educated physicians are more likely than
US-educated physicians to practise in rural areas.

Interpretation: Minimizing emigration, and perhaps recruit-
ing physicians to return to Canada, could reduce physician
shortages, particularly in subspecialties and rural areas. In
light of competing physician shortages, it will be important to
consider policy options that reduce emigration, improve ac-
cess to care and reduce reliance on physicians from develop-
ing countries.
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physicians to the United States, particularly those who chose
to remain in the United States, in relation to their school of
training, specialty, rural status and practice type. 

Methods

We performed a cross-sectional secondary analysis of the
2006 American Medical Association (AMA) Physician Master-
file to identify and locate all graduates of Canadian medical
schools who had immigrated to and were working in the
United States.9 The AMA Physician Masterfile includes data on
all physicians who reside in the United States, including AMA
members and nonmembers and graduates of foreign medical
schools. The AMA Physician Masterfile data includes physi-
cian name, medical school and year of graduation, sex, place
and date of birth, geographic location and address, type of
practice, present employment and practice specialty.10 We ob-
tained data about the Canadian physician workforce from the
Canadian Medical Association Physician Masterfile (2003) and
the Scott’s Medical Database (2005; reported by the Canadian
Institute for Health Information). Summary data about the
number of graduates from Canadian medical schools and
their residencies were obtained from the Association of Facul-
ties of Medicine of Canada and the Canadian Post-MD Educa-
tion Registry (2005); Canadian medical school and residency
graduation volumes were averaged over the most recent avail-
able decade (1996–2005).11,12 Summary data from the Scott’s
Medical Database about practising physicians who annually
emigrate from and return to Canada were available from the
Canadian Institute for Health Information.13,14 The number of
physicians emigrating from and returning to Canada were av-
eraged from 1995 through 2004 (physicians in residency train-
ing were excluded from these data in 1995 so that only physi-
cians eligible to practise were included). Data on the number
of graduates who specifically immigrated to and emigrated
from the United States were received from the Canadian Insti-
tute for Health Information. Data on the number of graduates
of US medical schools practising in Canada were available for
2004 from the Canadian Institute for Health Information.1

To determine the number of Canadian-educated physicians
who were practising in rural or Health Professional Shortage
Areas in the United States, we matched county of practice with
the 2004 Area Resource File and the 2003 Rural–Urban Contin-
uum Codes from the United States Department of Agriculture.15

To assess the degree of data lag in the AMA Physician Master-
file, we examined the longitudinal migration patterns in the
2004 and 2006 AMA Physician Masterfiles. We limited the as-
sessment of net annual migration patterns to physicians who
graduated medical school before or during 2000 to avoid count-
ing graduates who were still in residency training in 2006. We
performed all other assessments using data on physicians who
graduated before or during 2006. We performed simple fre-
quency analysis by birth country, Canadian medical school of
graduation, rural versus nonrural address and whole- or partial-
county Health Professional Shortage Area status. We performed
χ2 analysis to test for significant differences between US- and
Canadian-educated physician practice locations. The number of
graduates of Canadian medical schools who practised in direct

patient care in the United States by graduation year was ob-
tained from both the 2004 and 2006 AMA Physician Masterfiles
and was compared with Canadian physician migration data. To
quantify longitudinal effects, patterns were averaged between
1960 and 2000 to account for possible attrition due to retire-
ment (lower bound) and for graduates who might still be in res-
idency training (upper bound). 

Despite delays in data reporting and other inaccuracies such
as confusion about work versus practice address, the AMA
Physician Masterfile is the most complete and authoritative
source of information on physicians in the United States, par-
ticularly at a national level of analysis.16,17 Previous studies that
have compared AMA Physician Masterfile data with physician
census surveys have found that AMA Physician Masterfile data
were reliable and adequate for work-force projections and pol-
icy studies when aggregated to the state level.17 We have previ-
ously shown that the AMA Physician Masterfile is valid for rural
and whole-county Health Professional Shortage Areas where
the accuracy of the data is nearly 90% for county-of-practice
classification.18 Canadian physician databases suffer from
many of the same lags and accuracy problems as the AMA
Physician Masterfile for similar reasons, particularly the ad-
ministrative sources. US and Canadian databases were not di-
rectly linked but contemporary databases were used for tempo-
ral comparisons and to fill in gaps in each about the physicians
who train in Canada and migrate to or from the United States.

Results

In 2006, there were 32 241 family physicians and general
practice physicians and 30 656 medical and surgical special-
ists in Canada.19 On average each year since 1996, 1642 physi-
cians have graduated from medical school and 1683 physi-
cians have graduated from residency training programs in
Canada.11,12 Each year from 1995 to 2004, an average of 517
physicians who completed residency training in Canada left
the country and 273 returned from abroad (Fig. 1). For the
first time in 2004, the number of physicians who returned
from abroad was higher than the number that left the coun-
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Fig. 1: Migration pattern of Canadian-educated physicians,
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try:1 262 physicians who completed their residency training in
Canada left the country and 317 returned. We found that
Canada contributed about 186 active, direct-patient care
physicians to the US health care system annually (range
37–268); however, we found a lag of 5 or more years in our
ability to monitor this from the US data. Americans who
graduated from Canadian medical schools accounted for
14.2% (1161/8153) of these physicians. Nearly half (47.8%
[5761/12 040]) of the Canadian-educated physicians in the
United States graduated from 3 Canadian medical schools:
McGill University, the University of Toronto and the Univer-
sity of Manitoba (Table 1). The 2006 AMA Physician Master-
file identified 19 210 Canadian medical school graduates who
undertook postgraduate training or practised in the United
States. Of these physicians, 12 040 (62.7%) had primary ad-
dresses within the United States (Table 1). Table 2 shows the
major activity of Canadian-educated physicians who were
practising in the United States: 8162 were providing primarily
direct patient care.

Of physicians providing direct patient care in the United
States in 2006, 69.5% (5671/8162) were specialists and 30.5%
(2491/8162) were primary care physicians (Table 3), as com-
pared with 48% and 52% respectively in the Canadian physi-
cian workforce. Canadian-educated specialists who practised
in direct patient care in the United States in 2006 represented
nearly one-fifth (19.3%) of the Canadian specialist workforce
and Canadian-educated primary care physicians who pro-
vided direct patient care represented 8.0% of the Canadian
primary care workforce. In contrast, there were 408 graduates
of US medical schools who practised as fee-for-service 
physicians in Canada in 2004.21 Canadian-educated physi-

cians in direct patient care were more likely than US gradu-
ates to practise in rural areas (12.6% v. 10.1% [1023/8154 v.
50 080/495 056] p < 0.001). Although Canadian-educated
physicians were more likely than US-educated physicians to
practise in a county that is in part designated as a Health Pro-
fessional Shortage Area (72.3% v. 67.0% [5894/8154 v.
332 546/495 056] p < 0.001), they were not more likely to
practise in a whole-county Health Professional Shortage Area
(10.7% v. 11.2% [875/8154 v. 55 231/495 056] p < 0.001).

Interpretation

In 2006, 1 in 9 Canadian-educated physicians practised in the
United States. If physicians who were born in the United
States are excluded, this number is reduced to 1 in 12. This ac-
counts for just over half of the net loss of physicians from the
Canadian-trained physician workforce. Collectively, this is
equivalent to having 2 average-sized Canadian medical
schools dedicated to producing physicians for the United
States. Canada is the second largest source of immigrant
physicians to the United States, second only to India.

The number of emigrant physicians approximates the cur-
rent physician shortage in all Canadian provinces. In addi-
tion, graduates of Canadian medical schools who practise in
the United States are more likely to choose to practise in a ru-
ral area compared to US graduates. If these physicians were to
choose to stay and practise in rural Canada, this would dra-
matically alleviate physician shortages in rural areas of the
country.22 The migration of US-trained physicians to work in
Canada, only 400-500 physicians, is miniscule in 
comparison; this was substantiated by another recent study
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Table 1: Location of graduates of Canadian medical schools in 2006, stratified by medical school 

Medical school 

No. (%) of graduates 
in the United States9

n = 12 040 

No. (%) of graduates 
previously in the  
United States9 

n = 7 170 

No. (%) of graduates ever  
in the United States*,9,12 

n = 19 210 

Graduating class 
size12 (%) 
n = 1 765 

McGill University 2969 (24.7) 964 (13.4)  3933 (20.5) 116 (6.6) 

University of Toronto 1834 (15.2) 1305 (18.2) 3139 (16.3) 333 (18.9) 

University of Manitoba 958 (8.0) 531 (7.4) 1489 (7.8) 76 (4.3) 

University of Alberta 836 (7.2) 549 (7.7) 1385 (6.9) 118 (6.7) 

University of Western Ontario 777 (6.5) 500 (7.0) 1277 (6.7) 100 (5.7) 

Dalhousie University 744 (6.2) 398 (5.6) 1142 (5.9) 76 (4.3) 

University of Ottawa 647 (5.4) 370 (5.2) 1017 (5.3) 109 (6.2) 

Queen’s University 561 (4.7) 371 (5.2) 932 (4.9) 62 (3.5) 

University of British Columbia 530 (4.4) 443 (6.2) 973 (5.1) 159 (9.0) 

University of Saskatchewan 437 (3.6) 288 (4.0) 725 (3.8) 45 (2.5) 

University of Montreal 354 (2.9) 438 (6.1) 972 (4.1) 146 (8.3) 

Laval University 287 (2.4) 344 (4.8) 631 (3.3) 117 (6.6) 

McMaster University 365 (3.1) 224 (3.1) 589 (3.0) 96 (5.4) 

University of Calgary 356 (3.0) 161 (2.2) 517 (2.7) 83 (4.7) 

Memorial University  279 (2.3) 134 (1.9) 413 (2.2) 42 (2.4) 

University of Sherbrooke 106 (2.1) 150 (2.1) 256 (1.3) 87 (4.9) 

 *May not sum to 100% due to rounding. 



using similar data sources.23 Immigration of Canadian-
trained physicians to the United States may be slowing, as
there was a net gain in the number of physicians who re-
turned to Canada in 2004.

Our findings are in contrast to pronouncements that emi-
gration is not a major contributor to physician shortages in
Canada.6,7 The annual net migration of Canadian-educated
physicians has been sustained until recently. Although this
migration has been well documented, its aggregate contribu-
tion to the physician shortage in Canada has not been.1,4

There may be many reasons that Canadian-educated physi-
cians immigrate to the United States, and exploring these rea-
sons will be an important step in designing policies that sup-
port the decision to stay in, or to return to, Canada. In the
1990s, there were Canada-wide and municipal policies associ-
ated with peak emigration, such as geographic and billing re-
strictions, but it remains unclear how these policies affected
emigration trends.24 Highly specialized physicians may have a
greater opportunity to develop their skills and the earning po-
tential can also be much greater for some specialties in the
United States compared with Canada. Lower taxes in the
United States and rapidly rising educational debts for 
Canadian-educated physicians may also increase their desire
to immigrate to the United States. Canadian-educated physi-
cians may also be responding to a rigidly controlled residency
training system. Whatever the reasons for physician emigra-
tion, a lack of awareness, or a lack of response, has con-
tributed to Canada’s physician shortage. In response to physi-
cian shortages in Canada, the number of spaces in
publicly-funded medical schools have been increased by 15%
to 30%, the first new medical school in more than 30 years
has been opened,25 satellite campuses of existing medical
schools have been created,26,27 the number of post-graduate
positions has been increased and restrictions on international
medical graduates have been loosened.28-30

There are inherent limitations of the AMA Physician 
Masterfile and in the cross-sectional design of our study. Be-
cause of these limitations, there is a risk of over-counting
Canadian medical school graduates who train or practise in
the United States and then return to Canada and a risk of un-
dercounting physicians who have finished residency training
but who are not yet counted in the physician workforce. Both

the Canadian and US physician data have similar limitations
in measuring migration patterns, especially for nonrespon-
dents and in the years closest to graduation from residency
training. Reliability appears to be poorest for physician data
in the United States and Canada in the 3–5 years immediately
after completion of residency training. Our comparisons of
2004 and 2006 AMA Physician Masterfile data suggest that
this data lag may underestimate the number of Canadian-
trained physicians practising in the United States by 10% or
more. It also prevents a clear picture of how migration has
changed for three or more years. There is also evidence of
some lag time in accounting for physicians who have mi-
grated. We believe that the evidence points to an underesti-
mation of migration to the United States with a lag time of 5
or more years.

Our findings suggest that physician migration to the
United States may be decreasing, but that efforts to further
stem this loss would be beneficial. Understanding which
policies would be most potent in this regard may require fur-
ther study; however past research has suggested that reduc-
ing debt loads and salary differentials between Canada and
the United States, using incentives to encourage physicians to
practise in specific locations or providing liberal training op-
tions may help to alleviate shortages.31 Provincial govern-
ments could consider incentives to attract Canadian-educated
physicians back to Canada. Encouraging migration offers
some degree of control over the physician-specialty mix and
policy options to stem migration risks loosening these con-
trols. Given the cumulative loss and physicians shortages in
Canada, relaxing controls on migration may be timely.
Canada also benefits from the US post-graduate training sys-
tem but this benefit carries risk. Of the nearly 500 graduates
of Canadian medical schools who are in US residency training
programs in any given year, more than two-thirds will leave
the United States and presumably return to Canada. Many
physicians take advantage of training in the United States that
is unavailable in Canada and do so at a cost of as much as US
$48 000 000 to the US Medicare program per year (the me-
dian Medicare payment per resident was US $121 169 in
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Table 2: Major activity of Canadian-educated physicians in the 
United States in 2006 

Activity 
No. (%) of physicians 

n = 12 040 

Direct patient care 8162 (67.8) 

Retired or inactive 1894 (15.7) 

No classification 841   (7.0) 

Resident in training 361   (3.0) 

Medical research 318   (2.6) 

Administration 250   (2.1) 

Medical teaching 140   (1.2) 

Nonpatient care 74   (0.6) 

Table 3: Canadian-educated physicians in the United States in 
2006, stratified by specialty 

Specialty 

No. (%) of 
physicians  
n = 12 040 

No. (%) of physicians 
in direct patient care 

n = 8 162 

Primary care   

 General/family 
practice 2136 (17.7) 1730 (21.1) 

 General internal 
medicine* 810   (6.7) 494   (6.1) 

 General 
pediatrics* 417   (3.5) 267   (3.3) 

Specialist 8233 (68.4) 5365 (65.7) 

 Obstetrics† 444   (3.7) 306   (3.7) 

*Primary care specialties in the United States 
†Included in specialist total 



2001). This training exchange benefits Canada’s physician
workforce, both offering and financing broader training op-
portunities for physicians. However, Canadian-educated
physicians who complete their residency training in the
United States are less likely to return to Canada and are as
much as 9 times more likely than Canadian-educated physi-
cians who completed their residency training in Canada to
later immigrate to the United States.31 It may be desirable to
respect this risk and permit the exchange, but to create incen-
tives for returning to Canada.

The United States is a major beneficiary of the Canadian
medical education system, and Canada is a beneficiary of US
post-graduate training programs. These trade-offs may repre-
sent a mutually beneficial exchange that is not typical of most
physician-donor nations. Canada and other developed coun-
tries could promote these beneficial exchanges while avoid-
ing the “pillage” of physicians from developing countries.31
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